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Consult “Contents'' for parts of the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 
agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or 


students; to specialists in wildlife management, waste disposal, or pollution control. 


3 


This soil survey is a publication of the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In line with Department of Agricul- 
ture policies, benefits of this program are available to all, regardless of race, 
color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was performed in the period 1963-77. Soil 
names and descriptions were approved in 1977. Unless otherwise indicated, 
statements in this publication refer to conditions in the survey area in 1977. 
This survey was made cooperatively by the Soil Conservation Service, the 
Bureau of Indian Affairs, the Bureau of Reclamation, and the New Mexico Agri- 
cultural Experiment Station. It is part of the technical assistance furnished to 
the San Juan Natural Resource Conservation District and the Navajo Indian 
Reservation. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. 
If enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at a larger scale. 


Cover: View of Middle Mesa, where the Pine and San Juan Rivers 
flow into Navaho Lake. Rock outcrop-Travessilla-Weska complex, 
extremely steep, is on the mesa. 
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Foreword 


This soil survey contains information that can be used in land-planning pro- 
grams in San Juan County, New Mexico, Eastern Part. It contains predictions of 
soil behavior for selected land uses. The survey also highlights limitations and 
hazards inherent in the soil, improvements needed to overcome the limitations, 
and the impact of selected land uses on the environment. 

This soil survey is designed for many different users. Farmers, ranchers, 
foresters, and agronomists can use it to evaluate the potential of the soil and 
the management needed for maximum food and fiber production. Planners, 
community officials, engineers, developers, builders, and home buyers can use 
the survey to plan land use, select sites for construction, and identify special 
practices needed to insure proper performance. Conservationists, teachers, stu- 
dents, and specialists in recreation, wildlife management, waste disposal, and 
pollution control can use the survey to help them understand, protect, and en- 
hance the environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. 
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A 
high water table makes a soil poorly suited to basements or underground instal- 
lations. I 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 
area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 
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A. W. Hamelstrom 
State Conservationist 
Soil Conservation Service 
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SAN JUAN COUNTY, New Mexico, Eastern Part, is in 
the northwestern part of New Mexico. It has a total area 
of 2,182,520 acres, or about 3,410 square miles. 

The survey area is bordered on the north by the state 
of Colorado, on the east by Rio Arriba and Sandoval 
Counties, on the south by McKinley County, and on the 
west by the Navajo Indian Reservation. 

Aztec, the county seat of San Juan County, is on the 
Animas River, in the northeastern part of the survey 
| population of the survey area is about 50,000 
(71). 


Descriptions, names, and delineations of soils in this 
soil survey do not fully agree with those on soil maps for 
adjacent counties. Differences are the result of better 
knowledge of soils, modifications in series concepts, in- 
tensity of mapping, or the extent of soils within the 
survey area. 


General nature of the survey area 


This section provides general information about the 
survey area. It discusses climate; natural resources; phy- 
siography, relief, and drainage; land use; history and 
development; water for irrigation; and the Navajo Indian 
Irrigation Project. 


Climate 


By Frank E. Houghton, climatologist for New Mexico, National 
Weather Service, U. S. Department of Commerce. 


San Juan County, New Mexico, Eastern Part, is a high 
plateau that is dissected in the north by the San Juan 
River Valley. Distant high mountains shield the plateau 
and valley from much precipitation and also from shal- 
low, extremely cold airmasses in winter. The freguency 
and intensity of showers in summer are less in this area . 
than in most of the northwestern half of New Mexico, 
even though an average of 40 thunderstorms a year do 
occur, occasionally accompanied by hail. Precipitation 
totals are slightly greater in winter than in spring and fall. 

Annual precipitation ranges from an average of 7 
inches in the valley at Fruitland to 12 inches along the 
Colorado border. Average annual precipitation generally 
increases as elevation increases. A wide range in 
amount may occur from year to year. Record low annual 
precipitation of 2 inches and record high annual precipi- 
tation of 24 inches have been measured. The pattern of 
monthly precipitation at Aztec Ruins National Monument 
is shown ir table 1] Smaller values are likely in the valley 
near Farmington and Fruitland, where annual precipita- 
tion is 2 to 3 inches less. 

Snowfall occurs from November through April. Total 
snowfall ranges from about 9 inches in the valley to 
more than 20 inches along the Colorado border. The 
higher mountains in Colorado receive more snow and 
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are the main source of irrigation water for the survey 
area. 

Temperatures rarely reach 100 degrees F or higher, 
and only a few days a year have temperatures of zero or 
lower. The average daily range in temperature of 33 
degrees is fairly large and is characteristic of continental 
areas. The extreme temperatures recorded in the area 
were 110 degrees at Fruitland and 35 degrees below 
zero at Bloomfield. 

Selected probabilities of several temperature thresh- 
olds at Aztec Ruins National Monument are listed in 
These dates for spring are as much as 2 weeks 
later than those in the valley, but the dates for fall vary 
by only a few days throughout the area. 

Evaporation for the period from May through October, 
as measured by a standard Class A pan, averages 49 
inches at Farmington, but may be as much as 25 per- 
cent higher on the plateau, where there is much more 
wind. Sunshine may be expected about 70 percent of 
the possible hours. 

Average relative humidity is about 50 percent. It 
ranges from about 70 percent early in the morning to 
about 30 percent in the afternoon. Late in spring and 
early in summer, the humidity averages 15 to 20 percent 
in the afternoon. In vvinter and early in spring, fog occurs 
in the valley. It usually occurs on only a few days and is 
of short duration. 

VVinds in the valley blow mainly from the east and the 
west. Spring is the vvindiest season, with an average 
windspeed of 10 miles per hour. Winds of 25 miles per 
hour or greater occur only 1 percent of the time, but they 
occasionally blow dust when the soil is dry. 


Natural resources 


The main natural resources in the survey area are soil, 
water, coal, natural gas, and oil. Cattle that graze the 
rangeland and crops produced on farms are marketable 
products from the soil. Water for irrigation, industry, mu- 
nicipalities, and recreation is supplied by the San Juan, 
Animas, and La Plata Rivers. It is stored in the Navajo 
Dam and in Farmington, Morgan, and Jackson Lakes. 
The city of Farmington diverts water from the Animas 
River to a city-owned electrical generating plant. Navajo 
Dam has been developed into a recreation center. Shal- 
low wells supply water to some rural families. Wells, 
windmills, and livestock watering ponds supply water for 
grazing animals. 

The survey area contains part of a field of strippable 
coal estimated at about 6 billion tons. An abundance of 
coal still lies beyond the strippable depths at 150 feet. 
Coal is mined for use by two electrical generating plants. 
Part of this coal is under consideration for use in the 
coal gasification industry. 

Since 1951, the gas and oil industry has contributed 
greatly to the economy of the area. Ninety-eight percent 
of the gas produced in the area comes from Upper 
Cretaceous rock at a depth of 1,000 to 8,500 feet. Far- 
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mington Sandstone, the Fruitland Formation, and Pic- 
tured Cliff Sandstone are the most important geologic 
formations. 


Physiography, relief, and drainage 


The survey area is in the San Juan Basin part of the 
Navajo section of the Colorado Plateau physiographic 
province. The San Juan Basin is a structural depression 
containing deep Tertiary fill resting on rocks of Late 
Cretaceous age. 


The survey area has three distinct geomorphic units 
The first unit is in the northern and eastern parts of 


the survey area. It is characterized by high relief, 
stepped topography, upland summits, narrow valleys, 
and steep canyon walls. Surface deposits on uplands 
consist of thin veneers of eolian sediment in some areas 
and of gravelly alluvium in others. In many areas, bed- 
rock crops out at the surface. Resistant sandstone beds 
of the early Tertiary San Jose Formation form prominent 
structural benches, buttes, and mesas bounded by cliffs. 
Elevation ranges from 6,400 to 7,200 feet. 

The second unit consists of the alluvial fans and flood 
plains in the entrenched, narrow valleys of San Juan, 
Animas, and La Plata Rivers. There are several smaller 
ephemeral stream systems and high, level terraces and 
terrace gravels that form a stepped sequence of river cut 
benches at elevations of as much as 600 feet above the 
present flood plain. Elevation ranges from 4,800 to 6,000 
feet. The unit crosses parts of the other two units. 

The third unit is the largest of the three. It is bounded 
on the north and east by the first geomorphic unit and is 
dissected by the second geomorphic unit. The unit is 
characterized by moderate canyon dissection; relatively 
broad valleys; broad, gently sloping plateaus and mesas; 
locally thick deposits of alluvium; and sandy eolian sedi- 
ment. Except for local areas underlain by cliff-forming 
Ojo Alamo and Pictured Cliff Sandstone of Late Creta- 
ceous age, the relatively smooth and gently sloping to- 
pography of the plateaus reflects the erodibility of gener- 
ally shaly bedrock such as that of the Kirtland and Naci- 
miento Formations of Cretaceous to early Tertiary age. 
Elevation ranges from 5,600 to 6,400 feet. 

The survey area is drained by the San Juan River. The 
principal tributaries that enter the area from the north are 
the Animas and Navajo Rivers and Montezuma, Hallett, 
Butler, and Corne Creeks. Of these streams, the Animas 
River is the most important. The tributaries that enter 
from the south are intermittent streams that are subject 
to sudden flooding during intense rainstorms. Of these, 
the Chaco River is most important. 

Flooding has been controlled on the San Juan River 
by the construction of the Navajo Dam. Flooding is still a 
threat to irrigation systems, farmland, and urban areas 
along the Animas and La Plata Rivers. 
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Land use 


About 55,000 acres in the valleys of the San Juan, 
Animas, and La Plata Rivers is irrigated, and irrigation of 
about 110,000 acres in the Navajo Indian Irrigation Proj- 
ect is planned. This is about 8 percent of the total survey 
area. The remaining 92 percent is used for urban devel- 
opment, range, wildlife habitat, woodland, water areas, 
recreation, coal mining, and gas and oil exploration. 


History and development 


The area now known as San Juan County was first 
seen by Spanish explorers in 1541 (4). In the 1640's the 
area was extensively explored by Padre Escalante, who 
is credited with the naming of the San Juan, Pine, and 
other rivers in the San Juan Basin. 
` The San Juan Basin was ceded to the United States 
by the Treaty of Guadalupe Hidalgo, which was signed in 
1848. The lower part, presently San Juan County, 
became a part of the territory of New Mexico in 1851. In 
the early stages of government, San Juan County was a 
part of Rio Arriba County, with its county seat at Tierra 
Amarilla. The present San Juan County, with its county 
seat at Aztec, was organized in 1887. 

Early settlers in the survey area originally came from 
Colorado and settled in the Farmington and Cedar Hill 
area in 1876 and near the mouth of Largo Canyon in 
1877. Later, for reasons of safety, settlements were es- 
tablished in the Blanco area. 

Major enterprises of the early settlers were growing 
farm crops and raising cattle. Alfalfa and such fruit as 
apples, pears, and peaches were the major crops grown. 

Abundant rangeland lent itself to the cattle business, 
which had its markets at Denver and La Junta, Colorado. 
Competition for rangeland between cattlemen and 
sheepmen led to many armed conflicts, which started in 
1886 and lasted until 1905. The eventual decline of the 
cattle industry was caused by harsh winters, droughts, 
and the deterioration of the rangeland because of over- 
stocking and poor management. 

The late 1800's and early 1900's was a period during 
which residents of the survey area made many signifi- 
cant advances in education and means of communica- 
tion. 

In 1900 the first gas and oil wells were discovered 
near Farmington. This began an industry that plays a 
major role in the economy of the area. 

The population in the survey area increased signifi- 
cantly in the 1950's. Farmington and Aztec in 1950 had 
a population of 3,637 and “885, respectively. By 1960, 
Farmington had a population of 23,786 and Aztec had 
4,137. This increase in population can be attributed to 
the development of gas, oil, and coal resources. Even 
today, these factors are the major reasons for prosperity 
in the area. 


Water for irrigation 


Water for irrigation is diverted from the San Juan, 
Animas, and La Plata Rivers. In most years, the La Plata 
River becomes dry during the irrigation season. Water for 
irrigation of the Navajo Indian Irrigation Project is divert- 
ed from the Navajo Dam. 


Navajo Indian Irrigation Project 


The Navajo Indian Irrigation Project was authorized by 
an act of Congress and signed into law by President 
John F. Kennedy on June 13, 1962. The project area is 
110,630 acres of potentially irrigable land on the elevat- 
ed plateau south of the San Juan River and the city of 
Farmington. This land is on or adjacent to the Navajo 
Indian Reservation. It has been divided into eleven 
blocks of about 10,000 acres each, with plans to devel- 
op one block each year. The first 10,000 acres was 
irrigated in 1976. The method of water application for the 
entire project will be by different types of sprinkler irriga- 
tion systems. 

The Navajo Tribal Council, by a resolution approved by 
the Commissioner of Indian Affairs on April 16, 1970, 
established the Navajo Agricultural Projects Industry as a 
Navajo tribal enterprise to plan for the development and 
use of the project land. 

Navajo Lake is the storage reservoir for about 500,000 
acre-feet of water allocated to irrigate the project land 
when totally developed. The delivery system is an exten- 
sive network of tunnels, siphons, dams, canals, and 
pumping plants designed and constructed by the Bureau 
of Reclamation for the Bureau of Indian Affairs. 


How this survey was made 


Soil scientists made this survey to learn what soils are 
in the survey area, where they are, and how they can be 
used. They observed the steepness, length, and shape 
of slopes; the size of streams and the general pattern of 
drainage; the kinds of native plants or crops; and the 
kinds of rock. They dug many holes to study soil profiles. 
A profile is the seguence of natural layers, or horizons, in 
a soil. It extends from the surface down into the parent 
material, which has been changed very little by leaching 
or by plant roots a 

The soil scientists recorded the characteristics of the 
profiles they studied and compared those profiles with 
others in nearby counties and in more distant places. 
They classified and named the soils according to nation- 
wide uniform procedures. They drew the boundaries of 
the soils on aerial photographs. These photographs 
show trees, buildings, fields, roads, and other details that 
help in drawing boundaries accurately. The soil maps at 
the back of this publication were prepared from aerial 
photographs. 

The areas shown on a soil map are called map units. 
Most map units are made up of one kind of soil. Some 


are made up of two or more kinds. The map units in this 
survey area are described under “General soil map for 
broad land use planning” and “Soil maps for detailed 
planning.” 

While a soil survey is in progress, samples of some 
soils are taken for laboratory measurements and for en- 
gineering tests. All soils are field tested to determine 
their characteristics. Interpretations of those characteris- 
tics may be modified during the survey. Data are assem- 
bled from other sources, such as test results, records, 
field experience, and state and local specialists. For ex- 
ample, data on crop yields under defined management 
are assembled from farm records and from field or plot 
experiments on the same kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed 
information then needs to be organized so that it can be 
used by farmers, rangeland and woodland managers, 
engineers, planners, developers and builders, home 
buyers, and others. 


General soil map for broad land use 
planning 


The general soil map at the back of this publication 
shows broad areas that have a distinctive pattern of 
soils, relief, and drainage. Each map unit on the general 
soil map is a unique natural landscape. Typically, a map 
unit consists of one or more major soils and some minor 
soils. It is named for the major soils. The soils making up 
one unit can occur in other units but in a different pat- 
tern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for select- 
ing a site for a road or building or other structure. The 
soils in any one map unit differ from place to place in 
slope, depth, drainage, and other characteristics that 
affect management. 

Cultivated crops are those grown extensively in the 
survey area. Specialty crops are the vegetables and 
fruits that generally require intensive management. 
Woodland refers to areas of native or introduced trees. 
Rangeland is land that supports a natural vegetative 
community predominantly of grasses, grasslike plants, 
herbs, or shrubs, and it is used by large and small 
grazing animals. Urban uses include residential, commer- 
cial, and industrial developments. Intensive recreation 
areas are campsites, picnic areas, ballfields, and other 
areas that are subject to heavy foot traffic. Extensive 
recreation areas are those used for nature study and as 
wilderness. Wildlife habitat is use of land to provide food, 
water, and protection for the wildlife in the area. 
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Descriptions of map units 


1. Persayo-Fruitland-Sheppard 


Very shallow to deep, nearly level to very steep, well 
drained to excessively drained soils that formed in allu- 
vial, residual, and eolian material: on uplands and fans 


This map unit consists of irregularly shaped areas in 
the north-central and southeastern parts of the survey 
area. It is on nearly level to moderately sloping fans, 
plateaus, and valley sides. It is also on moderately steep 
to very steep upland hills and breaks. Slope is 0 to 40 
percent. The vegetation is dominantly grass and some 
pinyon and juniper. Elevation is 4,800 to 6,400 feet. The 
average annual precipitation is 6 to 10 inches, and the 
average annual air temperature is 51 to 55 degrees F. 

This unit makes up about 16 percent of the survey 
area. It is about 25 percent Persayo and similar soils, 20 
percent Fruitland soils, and 12 percent Sheppard and 
similar soils. Badland, Rock outcrop, and Farb soils each 
make up 9 percent of the unit. Gypsiorthids and similar 
soils make up 5 percent, and Stumble soils make up 2 
percent. The remaining 9 percent is Avalon, Blackston, 
Blancot, and Doak soils and other soils of minor extent. 

Persayo soils are on hills and breaks. These soils are 
shallow and well drained. They formed in residuum de- 
rived dominantly from shale. Typically, the surface layer 
is light brownish gray clay loam. The underlying material 
is light brownish gray silty clay loam. Shale is at a depth 
of 15 inches. 

Fruitland soils are on valley sides and fans. These 
soils are deep and well drained. They formed in alluvium 
derived dominantly from sandstone and shale. Typically, 
the surface layer is brown sandy loam. The underlying 
material is pale brown and light yellowish brown sandy 
loam. 

Sheppard soils are on plateaus. These soils are deep 
and somewhat excessively drained. They formed in 
eolian material derived from mixed sources. Typically, 
the surface layer is light brown loamy fine sand. The 
underlying material is light brown loamy fine sand and 
fine sand. 

Farb soils are on hills and breaks. These soils are very 
shallow and shallow and are excessively drained. They 
formed in residuum derived dominantly from sandstone. 
Typically, the surface layer is pale brown fine sandy 
loam. The underlying material is light yellowish brown 
sandy loam. Sandstone is at a depth of 10 inches. 

Gypsiorthids are on hills. These soils are very shallow 
to deep and well drained to excessively drained. They 
formed in gypsum deposits. Typically, the surface layer is 
pale yellow sandy loam. The underlying material is light 
gray sandy loam. Gypsum is at a depth of 16 inches. 

Stumble soils are on sides of valleys and fans. These 
soils are deep and somewhat excessively drained. They 
formed in alluvium derived dominantly from sandstone 
and shale. Typically, the surface layer is yellowish brown 
loamy sand. The upper part of the underlying material is 
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pale brown and light yellowish brown sand and loamy 
sand. The lower part is brownish yellow gravelly sand, 
gravelly loamy sand, and sand. 

This unit is used for livestock grazing, woodland, and 
wildlife habitat. 

This unit is suited to woodland wildlife habitat. It pro- 
vides food and cover for such wildlife as mule deer, 
coyote, gray fox, jackrabbit, prairie dog, kangaroo rat, 
and scaled quail. The main limitations for wildlife habitat 
are low precipitation and the small amount of understory 
grasses. Suitable wildlife habitat improvement practices 
include installation of wildlife watering facilities and 
proper use of forage by domestic livestock and wildlife. 


2. Fruitland-Riverwash-Stumble 


Deep, nearly level to moderately steep, well drained to 
somewhat excessively drained soils that formed in allu- 
vium, and Riverwash; on fans and in valleys 


This map unit consists of elongated areas in the north- 
ern part of the survey area. It is on fans and in valleys. 
Slope is 0 to 20 percent. The vegetation is dominantly 
grasses, sedges, and hardwood trees along drain- 
ageways. Elevation is 4,800 to 6,400 feet. The average 
annual precipitation is 6 to 10 inches, and the average 
annual air temperature is 51 to 55 degrees F. 

This unit makes up about 5 percent of the survey area. 
It is about 21 percent Fruitland soils, 20 percent River- 
wash, 12 percent Stumble soils, and 8 percent Turley 
soils. The remaining 39 percent is Garland, Walrees, 
Werlog, Green River, and Youngston soils, Fluvaguents, 
and other soils of minor extent. 


Fruitland soils are on fans and in valleys. These soils 


are deep and well drained. They formed in alluvium de- 
rived dominantly from sandstone and shale. Typically, 
the surface layer is brown sandy loam. The underlying 
material is pale brown and light yellowish brown sandy 
loam. 

Riverwash is in streambeds and arroyos and on flood 
plains. It consists of unstabilized sandy, silty, clayey, and 
gravelly sediment that is frequently flooded and re- 
worked by water. It supports little or no vegetation. 

Stumble soils are on fans and in valleys. These soils 
are deep and somevhat excessively drained. They 
formed in alluvium derived dominantly from sandstone 
and shale. Typically, the surface layer is yellowish brown 
loamy sand. The upper part of the underlying material is 
pale brown and light yellowish brown sand and loamy 
sand. The lower part is brownish yellow gravelly sand, 
gravelly loamy sand, and sand. 

Turley soils are on fans and in valleys. These soils are 
deep and well drained. They formed in alluvium derived 
dominantly from sandstone and shale. Typically, the sur- 
face layer is grayish brown clay loam. The underlying 
material is grayish brown, light brownish gray, and light 
yellowish brown clay loam. 

Areas of water, such as lakes, rivers, large storage 
ponds, and reservoirs, are in this unit. 


This unit is used for irrigated crops, urban develop- 
ment, recreation, and wildlife habitat. 

This unit provides habitat for wetland, woodland, and 
openland wildlife. The major limitation is urban encroach- 
ment. The wetland wildlife habitat consists of sedges 
and cattails and areas of shallow water. It provides food 
and cover for wildlife such as ducks, geese, heron, 
muskrat, and beaver. Suitable wildlife habitat improve- 
ment practices include the development of wetland 
areas. 

The woodland wildlife habitat along the drainageways 
consists of Fremont cottonwood, Russian-olive, New 
Mexico forestiera, shrubs, and grasses. It provides food 
and cover for wildlife such as mule deer, gray fox, porcu- 
pine, sguirrels, woodpeckers, and Gambel's guail. Suit- 
able wildlife habitat improvement practices include retain- 
ing healthy trees and clearing spots or strips of old or 
dense stands. 

The openland wildlife habitat consists of grain and 
seed crops, domestic grasses and legumes, and wild 
herbaceous plants. It provides food and cover for such 
wildlife as skunk, cottontail, pheasant, Gambel's guail, 
meadowlark, field sparrows, and killdeer. Suitable wildlife 
habitat improvement practices include stripcropping, 
planting windbreaks, and planting small grain for winter 
use. 


3. Shiprock-Sheppard-Doak 


Deep, nearly level to moderately steep, well drained to 
somewhat excessively drained soils that formed in allu- 
vial and eolian material: on uplands 


This map unit consists of irregularly shaped areas 
throughout the survey area. It is on mesas, plateaus, and 
terraces. Slope is O to 30 percent. The vegetation is 
dominantly grass. Elevation is 5,500 to 6,400 feet. The 
average annual precipitation is 6 to 10 inches, and the 
average annual air temperature is 51 to 55 degrees F. 

This unit makes up about 19 percent of the survey 
area. It is about 28 percent Shiprock soils, 23 percent 
Sheppard and similar soils, 23 percent Doak and similar 
Soils, and 8 percent Mayqueen and similar soils. The 
remaining 18 percent is Avalon, Uffens, Beebe, Turley, 
Blancot, Notal soils and other soils of minor extent. 

Shiprock soils are on mesas and plateaus. These soils 
are deep and well drained. They formed in alluvial and 
eolian material derived dominantly from sandstone and 
shale. Typically, the surface layer is pale brown fine 
sandy loam. The subsoil is pale brown and brown fine 
sandy loam. The substratum is brown and light yellowish 
brown fine sandy loam and sandy loam. 

Sheppard soils are on mesas and plateaus. These 
Soils are deep and somewhat excessively drained. They 
formed in eolian material derived from mixed sources. 
Typically, the surface layer is light brown loamy fine 
sand. The underlying material is light brown loamy fine 
sand and fine sand. 

Doak soils are on mesas, plateaus, and terraces. 
These soils are deep and well drained. They formed in 


alluvial and eolian material derived dominantly from 
sandstone and shale. Typically, the surface layer is 
brown loam. The subsoil is brown and light brown silty 
clay loam and clay loam. The substratum is light yellow- 
ish brown clay loam. 

Mayqueen soils are on mesas and plateaus. These 
soils are deep and somewhat excessively drained. They 
formed in alluvial and eolian material derived dominantly 
from sandstone and shale. Typically, the surface layer is 
brown loamy fine sand. The subsoil is reddish brown fine 
sandy loam. The substratum is light brown and light 
yellovvish brown loamy sand and loamy fine sand. 

This unit is used for irrigated crops, livestock grazing, 
urban development, and wildlife habitat. 

This unit provides habitat for openland and rangeland 
wildlife. The openland wildlife habitat provides food and 
cover for such wildlife as cottontail, Gambel's quail, 
pheasant, mourning dove, meadowlark, field sparrows, 
and killdeer. The rangeland wildlife habitat provides food 
and cover for wildlife such as antelope, coyote, red fox, 
jackrabbit, cottontail, prairie dog, and scaled guail. The 
main limitation for wildlife habitat is low precipitation. 
Suitable habitat improvement practices include installa- 
tion of wildlife watering facilities and proper use of forage 
by domestic livestock and wildlife. 


4. Haplargids-Blackston-Torriorthents 


Very shallow to deep, nearly level to steep, well drained 
to excessively drained soils that formed in alluvium and 
residuum; on terraces, mesas, and plateaus 


This map unit consists of irregularly shaped areas in 
the northern part of the survey area. lt is on terraces, 
mesas, and plateaus. Slope is 0 to 50 percent. The 
vegetation is dominantly grasses. The average annual 
precipitation is 6 to 13 inches, and the average annual 
air temperature is 48 to 55 degrees F. 

This unit makes up about 3 percent of the survey area. 
lt is about 41 percent Haplargids, 34 percent 7 
soils, 21 percent Torriorthents and similar soils, and 1 
percent Farb soils. The remaining 3 percent consists of 
Rock outcrop and of other soils of minor extent. 

Haplargids are on terraces. These soils are shallow to 
deep and well drained to excessively drained. They 
formed in alluvium derived from mixed sources. Typically, 
the surface layer is dark brown cobbly sandy loam. The 
subsoil is brown and yellowish brown cobbly sandy clay 
loam. The substratum is light brownish gray, light gray, 
and pale olive cobbly sandy clay loam and loam. 

Blackston soils are on terraces, mesas, and plateaus. 
These soils are deep and well drained. They formed in 
alluvium derived from mixed sources. Typically, the sur- 
face layer is light brown loam. The subsoil is brown 
loam. The upper part of the substratum is pinkish white 
very gravelly clay loam. The lower part is multicolored 
very gravelly sand. 

Torriorthents are on terraces. These soils are shallow 
and well drained. They formed in alluvium derived from 
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mixed sources. Typically, the surface layer is light brown- 
ish gray cobbly loam. The substratum is light brownish 
gray clay loam. Shale is at a depth of 15 inches. 

Farb soils are on uplands. These soils are very shal- 
low and shallow and are excessively drained. They 
formed in residuum derived dominantly from sandstone. 
Typically, the surface layer is pale brown fine sandy 
loam. The underlying material is light yellowish brown 
sandy loam. Sandstone is at a depth of 10 inches. 

This unit is used for livestock grazing, urban develop- 
ment, and wildlife habitat. 

This unit is suited to rangeland wildlife habitat. It pro- 
vides food and cover for such wildlife as antelope, jack- 
rabbit, cottontail, scaled guail, and chukar. The main 
limitations are shallow soil depth, low precipitation, and 
steepness of slope. Suitable wildlife habitat improvement 
practices include installation of wildlife watering facilities 
and proper use of forage by livestock and wildlife. 


5. Blancot-Notal 


Deep, nearly level ¿o gently sloping, well drained to 
somewhat excessively drained soils that formed in allu- 
vium; on valley sides, valley bottoms, and fans 


This map unit consists of generally elongated areas in 
the northern and eastern parts of the survey area. lt is 
nearly level soils on fans and gently sloping soils in 
valleys. Slope is 0 to 5 percent. The vegetation is domi- 
nantly grass. Elevation is 5,600 to 6,400 feet. The aver- 
age annual precipitation is 6 to 10 inches, and the aver- 
age annual air temperature is 51 to 55 degrees F. 

This unit makes up about 10 percent of the survey 
area. It is about 54 percent Blancot soils, 24 percent 
Notal and similar soils, and 2 percent Stumble soils. The 
remaining 20 percent consists of Turley, Huerfano, Muff, 
and Uffens soils, Rock outcrop, Badland, and other soils 
of minor extent. 

Blancot soils are on fans and in upland valleys. These 
soils are deep and well drained. They formed in alluvium 
derived dominantly from sandstone and shale. Typically, 
the surface layer is pale brown loam. The subsoil is pale 
brown, brown, and light brownish gray clay loam. The 
substratum is light grayish brown and grayish brown 
sandy clay loam and clay loam. 

Notal soils are on fans and valley bottoms. These soils 
are deep and well drained. They formed in alluvium de- 
rived dominantly from sandstone and shale. Typically, 
the surface layer is brown silty clay loam. The subsoil 
and substratum are grayish brown clay. 

Stumble soils are on fans and valley sides. These soils 
are deep and somewhat excessively drained. They 
formed in alluvium derived dominantly from sandstone 
and shale. Typically, the surface layer is yellowish brown 
loamy sand. The upper part of the substratum is pale 
brown and light yellowish brown sand and loamy sand. 
The lower part is brownish yellow gravelly sand, gravelly 
loamy sand, and sand. 

This unit is used for livestock grazing and wildlife habi- 
tat. 
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This unit is suited to rangeland wildlife habitat. It pro- 
vides food and cover for such wildlife as antelope, mule 
deer, coyote, prairie dog, scaled quail, chukar, and 
hawks. The main limitations are low precipitation and 
varying degrees of salinity and alkalinity. Suitable wildlife 
habitat improvement practices include installation of wild- 
life watering facilities and proper use of forage by live- 
stock and wildlife. 


6. Sheppard-Huerfano-Notal 


Shallow to deep, nearly level to steep, well drained to 
somewhat excessively drained soils that formed in eolian 
material, alluvium, and residuum; on uplands, bottom 
lands, and fans 


This map unit consists of irregularly shaped areas in 
the southvvestern part of the survey area. It is nearly 
level to gently sloping soils on valley bottoms and fans 
and nearly level to steep soils on mesas and plateaus. 
Slope is 0 to 40 percent. The vegetation is dominantly 
grasses. Elevation is 5,500 to 6,400 feet. The average 
annual precipitation is 6 to 10 inches, and the average 
annual air temperature is 51 to 55 degrees F. 

This unit makes up about 15 percent of the survey 
area. It is about 25 percent Sheppard and similar soils, 
23 percent Huerfano and similar soils, 13 percent Notal 
and similar soils, 6 percent Avalon soils, and 6 percent 
Doak and similar soils. The remaining 27 percent is Muff, 
Uffens, Blancot, Stumble, Shiprock, and Fruitland soils 
and other soils of minor extent. 

Sheppard soils are on mesas and plateaus. These 
soils are deep and somewhat excessively drained. They 
formed in eolian material derived from mixed sources. 
Typically, the surface layer is light brown loamy fine 
sand. The substratum is light brown loamy fine sand and 
fine sand. 

Huerfano soils are on mesas and upland valley bot- 
toms. These soils are shallow and well drained. They 
formed in alluvium and residuum derived dominantly from 
shale and siltstone. Typically, the surface layer is light 
yellowish brown sandy clay loam. The subsurface layer is 
light gray sandy clay loam. The subsoil is brown, dark 
yellowish brown, and yellowish brown clay loam and 
sandy clay loam. Shale is at a depth of 15 inches. 

Notal soils are on valley bottoms and fans. These soils 
are deep and well drained. They formed in alluvium de- 
rived from sandstone and shale. Typically, the surface 
layer is brown silty clay loam. The subsoil and substra- 
tum are grayish brown clay. 

Avalon soils are on mesas and plateaus. These soils 
are deep and well drained. They formed in eolian and 
alluvial material derived dominantly from sandstone and 
shale. Typically, the surface layer is brown sandy loam. 
The subsoil is light brown fine sandy loam. The upper 
part of the substratum is white sandy clay loam, and the 
lower part is pink gravelly sandy clay loam. 

Doak soils are on mesas, plateaus, and terraces. 
These soils are deep and well drained. They formed in 


eolian and alluvial material derived dominantly from 
sandstone and shale. Typically, the surface layer is 
brown loam. The subsoil is brown and light brown silty 
clay loam and clay loam. The substratum is light yellow- 
ish brown clay loam. 

This unit is used for irrigated crops, livestock grazing, 
urban development, and wildlife habitat. 

This unit is suited to rangeland wildlife habitat. It pro- 
vides food and cover for such wildlife as coyote, jackrab- 
bit, prairie dog, and hawks. The main limitations are low 
precipitation and varying degrees of salinity and alkalin- 
ity. Suitable wildlife habitat improvement practices in- 
clude installation of wildlife watering facilities and proper 
use of forage by livestock and wildlife. 


7. Travessilla-Rock outcrop-Weska 


Very shallow to deep, nearly level to extremely steep, 
well drained soils that formed ín alluvium, residuum, and 
eolian material, and Rock outcrop; on uplands 


This map unit consists of irregularly shaped areas in 
the northern and eastern parts of the survey area. It is 
on hills, mesas, and plateaus. Slope is O to 100 percent. 
The vegetation is dominantly grasses and scattered 
pinyon and juniper. Elevation is 4,800 to 7,200 feet. The 
average annual precipitation is 6 to 13 inches, and the 
average annual air temperature is 48 to 55 degrees F. 

This unit makes up about 16 percent of the survey 
area. It is about 27 percent Travessilla and similar soils, : 
27 percent Rock outcrop, 17 percent Weska and similar 
Soils, and 11 percent Penistaja and similar soils. The 
remaining 18 percent is Buckle, Twick, Silver, Notal, 
Blancot, and Blackston soils, Torriorthents, Haplargids, 
and other soils of minor extent. 

Travessilla soils are on hills and mesas. These soils 
are very shallow and shallow and are well drained. They 
formed in residuum derived dominantly from sandstone. 
Typically, the surface layer is brown sandy loam. The 
underlying material is brown sandy loam. Sandstone is at 
a depth of 12 inches. 

Rock outcrop is on cliffs, ridges, breaks, and ledges. It 
is nearly level to extremely steep exposures of barren 
sandstone. 

Weska soils are on hills and mesas. These soils are 
very shallow and shallow and well drained. They formed 
in residuum derived dominantly from shale. Typically, the 
surface layer is grayish brown silty clay loam. The under- 
lying material is grayish brown clay loam. Shale is at a 
depth of 7 inches. 

Penistaja soils are on mesas and plateaus. These soils 
are deep and well drained. They formed in alluvial and 
eolian material derived from sandstone and shale. Typi- 
cally, the surface layer is brown loam. The subsoil is 
brown clay loam. The substratum is light brown clay 
loam. 

This unit is used for livestock grazing, woodland, recre- 
ation, and wildlife habitat. 

This unit is suited to rangeland wildlife habitat. It pro- 
vides food and cover for mule deer, coyote, porcupine, 


jackrabbit, cottontail, squirrel, turkey, and sage grouse. 
The main limitations are low precipitation in some areas 
and extremely steep slopes. Suitable vvildlife habitat im- 
provement practices include installation of wildlife water- 
ing facilities and proper use of forage by livestock and 
wildlife. 


8. Badland-Rock outcrop-Monierco 


Badland and Rock outcrop, and shallow, nearly level to 
gently sioping, well drained soils that formed in alluvial 
and eolian material; on uplands 


This map unit consists of irregularly shaped areas in 
the western part of the survey area. It is nearly level to 
gently sloping soils on uplands and moderately sloping 
to extremely steep areas of Badland on upland hills, 
ridges, and in canyons. Slope is 0 to 100 percent. The 
vegetation is dominantly grasses. Elevation is 4,800 to 
7,200 feet. The average annual precipitation is 6 to 10 
inches, and the average annual air temperature is 51 to 
55 degrees F. 

This unit makes up about 16 percent of the survey 
area. It is about 74 percent Badland, 15 percent Rock 
outcrop, and 8 percent Monierco soils. The remaining 3 
percent consists of Riverwash and of Notal, Turley, Blan- 
cot, Uffens, and Sheppard soils and other soils of minor 
extent. 

Badland is on uplands that are dissected by deep, 
intermittent drainageways and gullies. It is moderately 
sloping to extremely sloping, nonstony, barren shale. 

Rock outcrop is on cliffs, ridges, breaks, and ledges. It 
is moderately sloping to extremely steep exposures of 
barren sandstone. 

Monierco soils are on mesas, knolls, and plateaus. 
These soils are shallow and well drained. They formed in 
alluvial and eolian material derived dominantly from 
sandstone and shale. Typically, the surface layer is light 
yellowish brown fine sandy loam. The subsoil is brown, 
yellowish brown, and pale brown fine sandy loam and 
clay loam. Shale is at a depth of 13 inches. 

This unit is used for livestock grazing and wildlife habi- 
tat. 

This unit is suited to rangeland wildlife habitat. It pro- 
vides some food and cover for such wildlife as coyote, 
jackrabbit, prairie dog, and hawks. The main limitations 
are shallow soil depth, low precipitation, and low produc- 
tivity of plants. Suitable wildlife habitat improvement 
practices include installation of wildlife watering facilities 
and proper use of forage by livestock and wildlife. 


Soil maps for detailed planning 


The map units on the detailed soil maps at the back of 
this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability and po- 
tential of a soil for specific uses. They also can be used 
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to plan the management needed for those uses. More 
information on each map unit, or soil, is given under 
"Use and management of the soils." 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil, a brief description of the soil 
profile, and a listing of the principal hazards and limita- 
tions to be considered in planning management. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the underlying material, all the soils of 
a series have major horizons that are similar in composi- 
tion, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the underlying material. They also can differ in 
slope, stoniness, salinity, wetness, degree of erosion, 
and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into so// 
phases. Most of the areas shown on the detailed soil 
maps are phases of soil series. The name of a soil 
phase commonly indicates a feature that affects use or 
management. For example, Werlog loam is one of sever- 
al phases in the Werlog series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes and soil 
associations. 

A soil complex consists of two or more soils in such 
an intricate pattern or in such small areas that they 
cannot be shown separately on the soil maps. The pat- 
tern and proportion of the soils are somewhat similar in 
all areas. Fruitland-Slickspots complex, O to 3 percent 
slopes, is an example. f 

A soil association is made up of two or more geo- 
graphically associated soils that are shown as one unit 
on the maps. Because of present or anticipated soil uses 
in the survey area, it was not considered practical or 
necessary to map the soils separately. The pattern and 
relative proportion of the soils are somewhat similar. 
Doak-Avalon association, gently sloping, is an example. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ sub- 
stantially from those of the major soil or soils. Such 
differences could significantly affect use and manage- 
ment of the soils in the map unit. The included soils are 
identified in each map unit description. Some small areas 
of strongly contrasting soils are identified by a special 
symbol on the soil maps. 

This survey includes miscellaneous areas. Such areas 
have little or no soil material and support little or no 
vegetation. Badland is an example. Miscellaneous areas 
are shown on the soil maps. Some that are too small to 
be shown are identified by a special symbol on the soil 
maps. 

ives the acreage and proportionate extent of 
each map unit. Other tables (see “Summary of tables”) 
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give properties of the soils and the limitations, capabili- 
ties, and potentials for many uses. The Glossary defines 
many of the terms used in describing the soils. 


Ap—Apishapa clay loam. This deep, somewhat 
poorly drained soil is on flood plains and low river ter- 
races. It formed in alluvium derived from mixed sources. 
Slope is 0 to 1 percent. The vegetation in areas not 
cultivated is mainly grass. Elevation is 4,800 to 6,000 
feet. The average annual precipitation is about 8 inches, 
the average annual air temperature is about 53 degrees 
F, and the average frost-free period is about 150 days. 

Typically, the surface layer is light brownish gray clay 
loam about 5 inches thick. The underlying material to a 
depth of 81 inches or more is grayish brown and brown 
clay. 

Included in this unit are small areas of Werlog soils, 
mainly along the edges of mapped areas, and Walrees 
soils throughout the unit. Included areas make up about 
10 percent of the total acreage. 

Permeability of this Apishapa soil is slow. Available 
water capacity is moderate. Effective rooting depth is 60 
inches or more. Runoff is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is severe. A 
seasonal high water table is at a depth of 24 to 30 
inches during the irrigation season. This soil is subject to 
frequent, brief periods of flooding in May and June. 
Where the soil has a cover of native vegetation, the 
average annual wetting depth is about 6 inches. This soil 
is strongly saline. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa and pasture. Among the other crops is 
grain sorghum. Some areas are used for urban develop- 
ment, windbreaks, and wildlife habitat. 

If this unit is used for irrigated crops, the main limita- 
tions are slow permeability, the hazard of flooding, the 
severe hazard of soil blowing, the seasonal high water 
table, and strong salinity. The selection of crops that can 
be grown is limited by the seasonal high water table and 
by the salinity and alkalinity of the soil. The water table 
can be lowered by installing an adequate drainage 
system. The risk of flooding can be reduced by the use 
of levees, dikes, and diversions. 

Surface irrigation systems are suited to this unit. Water 
should be applied in amounts sufficient to wet the root 
zone but in amounts small enough to minimize the leach- 
ing of plant nutrients. 

Returning all crop residue to the soil and using a 
cropping system that includes grasses, legumes, or 
grass-legume mixtures help to maintain fertility and tilth. 
Maintaining crop residue on or near the surface reduces 
runoff, reduces soil blowing, and helps to maintain soil 
tilth and organic matter content. Production of crops can 
be maintained or increased by the use of fertilizer. Most 
crops, except legumes, respond to application of nitro- 
gen. Legumes respond to phosphate. 

This unit is poorly suited to urban development. The 
main limitations are wetness, the hazard of flooding, 


slow permeability, and high shrink-swell potential. Flood- 
ing can be controlled only by use of major flood control 
structures. 

If this unit is irrigated, it is suited to windbreaks. The 
main limitations are wetness, the hazard of flooding, 
slow permeability, and strong salinity. The selection of 
trees and shrubs is limited to varieties that can tolerate 
the seasonal water table. 


As—Apishapa clay. This deep, somewhat poorly 
drained soil is on flood plains and low river terraces. It 
formed in alluvium derived from mixed sources. Slope is 
O to 1 percent. The vegetation in areas not cultivated is 
mainly grass. Elevation is 4,800 to 6,000 feet. The aver- 
age annual precipitation is about 8 inches, the average 
annual air temperature is about 53 degrees F, and the 
average frost-free period is about 150 days. 

Typically, the surface layer is light brownish gray clay 
about 6 inches thick. The underlying material to a depth 
of 81 inches or more is grayish brown and brown clay. 

Included in this unit are small areas of Werlog soils, 
mainly along the edges of mapped areas, and Walrees 
soils throughout the unit. Included areas make up about 
10 percent of the total acreage. 

Permeability of this Apishapa soil is slow. Available 
water capacity is moderate. Effective rooting depth is 60 
inches or more. Runoff is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is severe. A 
seasonal high water table is at a depth of 24 to 30 
inches during the irrigation season. This soil is subject to 
freguent, brief periods of flooding in May and June. 
Where the soil has a cover of native vegetation, the 
average annual wetting depth is about 5 inches. This soil 
is strongly saline. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa and pasture. Among the other crops is 
grain sorghum. Some areas are used for urban develop- 
ment, windbreaks, and wildlife habitat. 

If this unit is used for irrigated crops, the main limita- 
tions are slow permeability, the hazard of flooding, the 
severe hazard of soil blowing, the seasonal high water 
table, and strong salinity. The selection of crops that can 
be grown is limited by the seasonal high water table and 
by the salinity and alkalinity of the soil. The water table 
can be lowered by installing an adequate drainage 
system. The risk of flooding can be reduced by the use 
of levees, dikes, and diversions. 

Surface irrigation systems are suited to this unit. Water 
should be applied at a slow rate over a long period to 
insure that the root zone is properly wetted. 

Returning crop residue to the soil or regularly adding 
other organic matter improves fertility, reduces crusting, 
and increases the water intake rate. Production of crops 
can be maintained or increased by the use of fertilizer. 
Most crops, except legumes, respond to application of 
nitrogen. Legumes respond to phosphate. 

This unit is poorly suited to urban development. The 
main limitations are wetness, the hazard of flooding, 
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slow permeability, and high shrink-swell potential. Flood- 
ing can be controlled only by use of major flood control 
structures. 

if this unit is irrigated, it is suited to windbreaks. The 
main limitations are vvetness, the hazard of flooding, 
slow permeability, and strong salinity. The selection of 
trees and shrubs is limited to varieties that can tolerate 
the seasonal high vvater table. 


AT—Atrac-Florita-Travessilla association, hilly. This 
map unit is on hills, fans, mesas, and breaks. Slope is 3 
to 30 percent. The native vegetation is mainly pinyon, 
juniper, brush, and grass. Elevation is 6,400 to 7,200 
feet. The average annual precipitation is about 12 
inches, the average annual air temperature is about 50 
degrees F, and the average frost-free period is about 
135 days. 

This unit is 35 percent Atrac loam, 3 to 15 percent 
slopes; 30 percent Florita sandy loam, 3 to 15 percent 
slopes; and 20 percent Travessilla sandy loam, 5 to 30 
percent siopes. Atrac loam is on hills and fans, Florita 
sandy loam is on hills, and Travessilla sandy loam is on 
hills, mesas, and breaks. 

Included in this unit are small areas of Buckle soils on 
fans and in upland valleys; Penistaja soils on mesas and 
plateaus; Weska soils on hills, mesas, and breaks; and 
rock outcrop on ridges. Included areas make up about 
15 percent of the total acreage. 

The Atrac soil is deep and well drained. It formed in 
alluvium derived dominantiy from sandstone and shale. 
Typically, the surface layer is brown loam about 3 inches 
thick. The subsoil is light brown and yellowish brown 
sandy clay loam about 21 inches thick. The substratum 
to a depth of 60 inches or more is pale brown and very 
pale brown sandy clay loam and sandy loam. 

Permeability of the Atrac soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is moderate. The hazard of soil blowing is 
moderate. Where this soil has a cover of native vegeta- 
tion, the average annual wetting depth is about 21 
inches. 

The Florita soil is deep and well drained. It formed in 
alluvium and residuum derived dominantly from sand- 
stone and shale. Typically, the surface layer is very dark 
grayish brown sandy loam over brown loamy coarse 
sand about 12 inches thick. The upper 31 inches of the 
underlying material is brown and pale brown sandy loam. 
The lower part to a depth of 60 inches or more is light 
yellowish brown loamy coarse sand. 

Permeability of the Florita soil is rapid. Available water 
capacity is low. Effective rooting depth is 60 inches or 
more. Runoff is medium, and the hazard of water erosion 
is moderate. The hazard of soil blowing is severe. Where 
this soil has a cover of native vegetation, the average 
annual wetting depth is about 30 inches. 

The Travessilla soil is very shallow to shallow and well 
drained. it formed in residuum derived dominantly from 
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sandstone. Typically, the surface layer is pale brown 
sandy loam about 2 inches thick. The underlying material 
to a depth of 12 inches is brown very fine sandy loam. 
Sandstone is at a depth of 12 inches. 

Permeability of the Travessilla soil is moderately rapid. 
Available water capacity is very low. Effective rooting 
depth is 6 to 20 inches. Runoff is medium, and the 
hazard of water erosion is moderate. The hazard of soil 
blowing is severe. Where this soil has a cover of native 
vegetation, the average annual wetting depth is 6 to 12 
inches. 

This unit is used for livestock grazing, woodland, and 
wildlife habitat. 

The potential plant community on this unit is mainly 
pinyon, oneseed juniper, Indian ricegrass, and need- 
leandthread. As the potential plant community deterio- 
rates, the proportion of preferred forage plants de- 
creases and the proportion of less preferred plants in- 
creases. Among the plants that increase are annual 
forbs, perennial forbs, woody shrubs, and pinyon. 

Suitable grazing management systems are those that 
increase the production of sideoats grama, Indian rice- 
grass, needleandthread, and mountainmahogany and 
that vary the period of use from year to year. Use of 
such systems helps to produce a balanced plant commu- 
nity that provides a variety of desirable forage plants 
throughout the year. Proper distribution of livestock graz- 
ing generally can be accomplished by the placement of 
salting facilities, water development, fences, and trails. 

This unit is suited to such range management prac- 
tices as deferred grazing, proper grazing use, and 
planned grazing systems. The Travessilla soil is not 
suited to ponds or pipelines because of the shallow 
depth of the soil. 

This unit produces stands of oneseed juniper and 
pinyon. The Florita soil is well suited to the production of 
these species. It can produce about 16 cords of wood 
per acre in a stand of trees that averages 5 inches in 
diameter measured at a height of 1 foot. The Atrac and 
Travessilla soils are moderately well suited to the pro- 
duction of these species. They can produce about 11 
cords of wood per acre in a stand of trees that averages 
5 inches in diameter measured at a height of 1 foot. 
Deterioration of the stands of pinyon and oneseed juni- 
per on the soils in this unit can be prevented by manag- 
ing them for a combination of uses, including wood pro- 
duction. 


Av—Avalon sandy loam, 2 to 5 percent slopes. 
This deep, well drained soil is on mesas and plateaus. It 
formed in alluvial and eolian material derived ٧ 
from sandstone and shale. The vegetation in areas not 
cultivated is mainly grass. Elevation is 5,600 to 6,400 
feet. The average annual precipitation is about 8 inches, 
the average annual air temperature is about 53 degrees 
F, and the average frost-free period is about 150 days. 

Typically, the surface layer is brown sandy loam about 
4 inches thick. The subsoil is light brown fine sandy loam 
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about 10 inches thick. The upper 39 inches of the sub- 
stratum is white sandy clay loam. The lower part to a 
depth of 72 inches or more is pink gravelly sandy clay 
loam. 

Included in this unit are small areas of Shiprock and 
Shiprock Variant soils on mesas and plateaus and Doak 
soils on mesas, plateaus, and terraces. Included areas 
make up about 5 percent of the total acreage. 

Permeability of this Avalon soil is moderate to a depth 
of 53 inches and moderately rapid below this depth. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is slow, and the hazard of 
water erosion is slight. The hazard of soil blowing is 
severe. Where this soil has a cover of native vegetation, 
the average annual wetting depth is about 14 inches. 
This soil is slightly saline. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa and pasture. Among the other crops is 
small grain. Some areas are used for livestock grazing, 
urban development, and wildlife habitat. 

If this unit is used for irrigated crops, the main limita- 
tions are slope and excess salt. 

Furrow, border, corrugation, and sprinkler irrigation 
systems are suited to this soil. Sprinkler irrigation is the 
most suitable method of applying water. The method 
used generally is governed by the crop. Water should be 
applied in amounts sufficient to wet the root zone but in 
amounts small enough to minimize the leaching of plant 
nutrients. 

Maintaining crop residue on or near the surface re- 
duces runoff, reduces soil blowing, and helps to maintain 
soil tilth and organic matter content. Production of crops 
can be maintained or increased by the use of fertilizer. 
Most crops, except legumes, respond to application of 
nitrogen. Legumes respond to phosphate. Excess lime 
can cause chlorosis in some plants. 

The potential plant community is mainly Indian rice- 
grass, winterfat, Mormon-tea, and galleta. 

Suitable grazing management systems are those that 
increase the production of Indian ricegrass, galleta, win- 
terfat, and blue grama and that vary the period of use 
from year to year. Use of such systems helps to produce 
a balanced plant community that provides a variety of 
desirable forage plants throughout the year. Proper distri- 
bution of livestock grazing generally can be accom- 
plished by the placement of water developments, fences, 
trails, and salting facilities. 

This unit is suited to such range management prac- 
tices as deferred grazing, proper grazing use, and 
planned grazing systems. It is not suited to range seed- 
ing because of low precipitation and the hazard of soil 
blowing. 

This unit is suited to urban development. The main 
limitations for buildings and roads are potential frost action 
and low soil strength. Slope and seepage are limitations 
for sewage lagoon areas 


Ax—Avalon sandy loam, 5 to 8 percent siopes. 
This deep, well drained soil is on mesas and plateaus. it 
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formed in alluvial and eolian material derived dominantly 
from sandstone and shale. The vegetation in areas not 
cultivated is mainly grass. Elevation is 5,600 to 6,400 
feet. The average annual precipitation is about 8 inches, 
the average annual air temperature is about 53 degrees 
F, and the average frost-free period is about 150 days. 

Typically, the surface layer is brown sandy loam about 
2 inches thick. The subsoil is brown loam about 14 
inches thick. The upper 30 inches of the substratum is 
white loam. The lower part to a depth of 80 inches or 
more is light yellowish brown sandy clay loam. 

Included in this unit are small areas of Shiprock and 
Shiprock Variant soils on mesas and plateaus. Included 
areas make up about 5 percent of the total acreage. 

Permeability of this Avalon soil is moderate. Available 
water capacity is very high. Effective rooting depth is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is moderate. The hazard of soil blowing is 
severe. Where this soil has a cover of native vegetation, 
the average annual wetting depth is about 16 inches. 
This soil is slightly saline. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa and pasture. Among the other crops is 
small grain. Some areas are used for livestock grazing, 
urban development, and wildlife habitat. 

If this unit is used for irrigated crops, the main limita- 
tions are slope and excess salt. 

In summer, irrigation is required for maximum produc- 
tion of most crops. Sprinkler irrigation is the most suit- 
able method of applying water. Water should be applied 
in amounts sufficient to wet the root zone but in amounts 
small enough to minimize the leaching of plant nutrients. 

Crop residue left on or near the surface helps to con- 
serve moisture, maintain tilth, and control erosion. Pro- 
duction of crops can be maintained or increased by the 
use of fertilizer. Most crops, except legumes, respond to 
application of nitrogen. Legumes respond to phosphate. 
Excess lime can cause chlorosis in some plants. 

The potential plant community is mainly Indian rice- 


| grass, winterfat, Mormon-tea, and galleta. As the poten- 


tial plant community deteriorates, the proportion of pre- 
ferred forage plants decreases and the proportion of less 
preferred plants increases. Among the plants that in- 
crease are broom snakeweed, threeawn, annual forbs, 
and perennial forbs. 

Suitable grazing management systems are those that 
increase the production of Indian ricegrass, needleandth- 
read, galleta, and winterfat, and that vary the period of 
use from year to year. Use of such systems helps to 
produce a balanced plant community that provides a 
variety of desirable forage plants throughout the year. 
Proper distribution of livestock grazing generally can be 
accomplished by the placement of salting facilities, 
fences, water developments, and trails. 

This unit is suited to such range management prac- 
tices as planned grazing systems, deferred grazing, and 
proper grazing use. It is not suited to range seeding 
because of low precipitation and the hazard of soil blow- 
ing. 
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This unit is suited to urban development. The main 
limitations for buildings and roads are potential frost 
action, low soil strength, and slope. Slope and seepage 
are limitations for sewage lagoons. 


Ay—Avalon loam, 0 to 3 percent slopes. This deep, 
well drained soil is on mesas and plateaus. It formed in 
alluvial and eolian material derived dominantly from 
sandstone and shale. The vegetation in areas not culti- 
vated is mainly grass. Elevation is 5,600 to 6,400 feet. 
The average annual precipitation is about 8 inches, the 
average annual air temperature is about 53 degrees F, 
and the average frost-free period is about 150 days. 

Typically, the surface layer is brown loam about 8 
inches thick. The subsoil is strong brown loam about 10 
inches thick. The upper 22 inches of the substratum is 
pinkish white clay loam. The lower part to a depth of 60 
inches or more is light yellowish brown loam. 

Included in this unit are small areas of Shiprock and 
Shiprock Variant soils on mesas and plateaus and Doak 
soils on mesas, plateaus, and terraces. Included areas 
make up about 10 percent of the total acreage. 

Permeability of this Avalon soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is moderate. The hazard of soil blowing is 
severe. Where this soil has a cover of native vegetation, 
the average annual wetting depth is about 18 inches. 
This soil is slightly saline. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa and pasture. Among the other crops are 
small grain and corn. Some areas are used for livestock 
grazing, urban development, and wildlife habitat. 

If this unit is used for irrigated crops, the main limita- 
tion is excess salt. 

Furrow, border, corrugation, and sprinkler irrigation 
systems are suited to this unit. Sprinkler irrigation is the 
most suitable method of applying water. The method 
used generally is governed by the crop. If furrow or 
corrugation irrigation systems are used, runs should be 
on the contour or across the slope. Water should be 
applied in amounts sufficient to wet the root zone but in 
amounts small enough to minimize the leaching of plant 
nutrients. 

Maintaining crop residue on or near the surface re- 
duces runoff, reduces soil blowing, and helps to maintain 
soil tilth and organic matter content. Production of crops 
can be maintained or increased by the use of fertilizer. 
Most crops, except legumes, respond to nitrogen. Le- 
gumes respond to phosphate. Excess lime can cause 
chlorosis in some plants. 

The potential plant community is mainly Indian rice- 
grass, winterfat, Mormon-tea, and galleta. As the poten- 
tial plant community deteriorates, the proportion of pre- 
ferred forage plants decreases and the proportion of less 
preferred plants increases. Among the plants that in- 
crease are broom snakeweed, threeawn, annual forbs, 
and perennial forbs. ۱ 
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Suitable grazing management systems are those that 
increase the production of Indian ricegrass, needleandth- 
read, galleta, and winterfat and that vary the period of 
use from year to year. Proper distribution of livestock 
grazing generally can be accomplished by the placement 
of salting facilities, fences, water developments, and 
trails. 

This unit is suited to such range management prac- 
tices as planned grazing systems, deferred grazing, and 
proper grazing use. It is not suited to range seeding 
because of low precipitation and the hazard of soil blow- 
ing. 

This unit is suited to urban development. The main 
limitations for buildings and roads are potential frost 
action and low soil strength. Seepage is a limitation for 
sewage lagoons. 


AZ—Avalon-Sheppard-Shiprock association, gently 
sloping. This map unit is on mesas and plateaus. Slope 
is 0 to 8 percent. The native vegetation is mainly grass. 
Elevation is 5,600 to 6,400 feet. The average annual 
precipitation is about 8 inches, the average annual air 
temperature is about 53 degrees F, and the average 
frost-free period is about 150 days. 

This unit is 35 percent Avalon sandy loam, 0 to 5 
percent slopes, 25 percent Sheppard loamy fine sand, 3 
to 8 percent slopes, and 25 percent Shiprock sandy 
loam, 0 to 5 percent slopes. 

Included in this unit are small areas of Doak soils on 
mesas, plateaus, and terraces and Shiprock Variant soils 
on mesas and plateaus. Included areas make up about 
15 percent of the total acreage. 

The Avalon soil is deep and well drained. It formed in 
alluvial and eolian material derived dominantly from 
sandstone and shale. Typically, the surface layer is pale 
brown sandy loam about 3 inches thick. The subsoil is 
light brown loam about 6 inches thick. The upper 36 
inches of the substratum is pinkish white loam. The 
lower part to a depth of 60 inches or more is very pale 
brown loam. 

Permeability of the Avalon soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is moderate. The hazard of soil blowing is 
severe. Where this soil has a cover of native vegetation, 
the average annual wetting depth is about 9 inches. This 
soil is slightly saline. 

The Sheppard soil is deep and somewhat excessively 
drained. It formed in eolian material derived dominantly 
from sandstone and shale. Typically, the surface layer is 
light yellovvish brown loamy fine sand about 3 inches 
thick. The underlying material to a depth of 60 inches or 
more is light yellovvish brown loamy fine sand and fine 
sand. 

Permeability of the Sheppard soil is rapid. Available 
water capacity is low. Effective rooting depth is 60 
inches or more. Runoff is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is very 
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severe. Where this soil has a cover of native vegetation, 
the average annual wetting depth is about 24 inches. 

The Shiprock soil is deep and well drained. It formed 
in alluvial and eolian material derived dominantly from 
sandstone and shale. Typically, the surface layer is 
brown sandy loam about 3 inches thick. The subsoil is 
brown fine sandy loam about 8 inches thick. The sub- 
stratum to a depth of 60 inches or more is pale brown 
and very pale brown sandy loam and fine sandy loam. 

Permeability of the Shiprock soil is moderately rapid. 
Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is high. Where this soil has a cover of native 
vegetation, the average annual wetting depth is about 20 
inches. 

This unit is used for livestock grazing and for wildlife 
habitat. 

The potential plant community on the Avalon soil is 
mainly Indian ricegrass, winterfat, galleta, and Mormon- 
tea. The potential plant community on the Sheppard soil 
is mainly Indian ricegrass, giant dropseed, alkali sacaton, 
and needleandthread. The potential plant community on 
the Shiprock soil is mainly Indian ricegrass, blue grama, 
and fourwing saltbush. 

As the potential plant community deteriorates, the pro- 
portion of preferred forage plants decreases and the 
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proportion of less preferred plants increases. Among the 
plants that increase are broom snakeweed, big sage- 
brush, Mormon-tea, and annual forbs. 

Suitable grazing management systems are those that 
increase the production of Indian ricegrass, alkali saca- 
ton, fourwing saltbush, and needleandthread and that 
vary the period of use from year to year. Use of such 
systems helps to produce a balanced plant community 
that provides a variety of desirable forage plants 
throughout the year. 


Proper distribution of livestock grazing generally can 
be accomplished by the placement of fences, water de- 
velopments, and salting facilities. Soil blowing can be 
controlled and damage to seedlings reduced by main- 
taining residue on the surface of the soil. 


This unit is suited to such range management prac- 
tices as deferred grazing, proper grazing use, and 
planned grazing systems. It is not suited to range seed- 
ing because of low precipitation and the hazard of soil 
blowing. 


BA—Badland. This map unit consists of nonstony, 
barren shale uplands that are dissected by deep intermit- 
tent drainageways and gullies (fig. 1). Slope is 5 to 80 
percent. Elevation is 4,800 to 7,200 feet. The average 
annual precipitation is about 8 inches, the average 


Figure 1.—Area of Badland. 
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annual air temperature is about 53 degrees F, and the 
average frost-free season is about 150 days. 
This unit is used for wildlife habitat. 


BB—Badland-Monierco-Rock outcrop complex, 
moderately steep. This map unit is on hills, ridges, and 
mesas. Slope is 0 to 30 percent. The native vegetation is 
mainly grass. Elevation is 4,800 to 6,400 feet. The aver- 
age annual precipitation is about 8 inches, the average 
annual air temperature is about 53 degrees F, and the 
average frost-free period is about 150 days. 

This unit is 40 percent Badland, 5 to 30 percent 
slopes; 30 percent Monierco fine sandy loam, 0 to 8 
percent slopes; and 20 percent Rock outcrop, 5 to 30 
percent slope. The components of this unit are so intri- 
cately intermingled that it was not practical to map them 
separately at the scale used. 

Included in this unit are small areas of Avalon, Shep- 
pard, and Shiprock soils on mesas and plateaus and 
Doak soils on mesas, plateaus, and terraces. Included 
areas make up about 10 percent of the total acreage. 

Badland consists of nonstony, barren shale uplands 
that are dissected by deep, intermittent drainageways 
and gullies. 

The Monierco soil is shallow and well drained. It 
formed in alluvial and eolian material derived dominantly 
from shale. Typically, the surface layer is light yellowish 
brown fine sandy loam about 2 inches thick. The subsoil 
is brown and yellowish brown clay loam and sandy clay 
loam about 12 inches thick. Shale is at a depth of 14 
inches. 

Permeability of the Monierco soil is moderately slow. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. Runoff is medium, and the 
hazard of vvater erosion is moderate. The hazard of soil 
blovving is severe. Where this soil has a cover of native 
vegetation, the average annual vvetting depth is about 11 
inches. 

Rock outcrop consists of barren sandstone on ridges, 
benches, and escarpments. 

This unit is used for livestock grazing and for wildlife 
habitat. 

The potential plant community on the Monierco soil is 
mainly Indian ricegrass, galleta, vvinterfat, and big sage- 
brush. As the potential plant community deteriorates, the 
proportion of preferred forage plants decreases and the 
proportion of less preferred plants increases. Among the 
plants that increase are Indian ricegrass, galleta, 
Mormon-tea, and blue grama. 

Suitable grazing management systems are those that 
increase the production of Indian ricegrass, galleta, win- 
terfat, and blue grama and that vary the period of use 
from year to year. Use of such systems helps produce a 
balanced plant community that provides a variety of de- 
sirable forage plants throughout the year. Proper distribu- 
tion of livestock grazing generally can be accomplished 
by the placement of trails, fences, and salting facilities. 
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This soil is suited to such range management prac- 
tices as planned grazing systems, proper grazing use, 
and deferred grazing. It is not suited to pipelines, ponds, 
range seeding, or range renovation because of low pre- 
cipitation and shallow soil depth. 


BC—Badland-Rock outcrop-Persayo complex, ex- 
tremely steep. This map unit is on hills, ridges, and 
breaks. Slope is 30 to 70 percent. The native vegetation 
is mainly pinyon, juniper, and grass. Elevation is 4,800 to 
6,400 feet. The average annual precipitation is about 8 
inches, the average annual air temperature is about 53 
degrees F, and the average frost-free period is about 
150 days. 

This unit is 35 percent Badland, 30 to 50 percent 
slopes; 30 percent Rock outcrop, 40 to 70 percent 
slopes; and 20 percent Persayo clay loam, 30 to 40 
percent slopes. The components of this unit are so intri- 
cately intermingled that it was not practical to map them 
separately at the scale used. 

Included in this unit are small areas of Farb soils on 
hills and breaks and rubble land on the lower part of 
slopes. Included areas make up about 15 percent of the 
total acreage. 

Badland consists of nonstony, barren shale uplands 
that are dissected by deep, intermittent drainageways 
and gullies. 

Rock outcrop consists of barren sandstone on ridges, 
benches, and escarpments. 

The Persayo soil is shallow and well drained. It formed 
in material derived dominantly from shale. Typically, the 
surface layer is light brownish gray clay loam about 2 - 
inches thick. The underlying material to a depth of 12 
inches is light brownish gray silty clay loam. Shale is at a 
depth of 12 inches. 

Permeability of the Persayo soil is moderately slow. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. Runoff is rapid, and the hazard 
of water erosion is severe. The hazard of soil blowing is 
severe. Where this soil has a cover of native vegetation, 
the average annual wetting depth is about 5 inches. This 
Soil is slightly saline. 

This unit is used for livestock grazing and for wildlife 
habitat. 

The potential plant community on the Persayo soil is 
mainly oneseed juniper, antelope bitterbrush, pinyon, and 
galleta. As the potential plant community deteriorates, 
the proportion of preferred forage plants decreases and 
the proportion of less preferred plants increases. Among 
the plants that increase are broom snakevveed, 
threeawn, big sagebrush, and annual forbs. 

Suitable grazing management systems are those that 
increase the production of galleta, Indian ricegrass, ante- 
lope bitterbrush, and blue grama, and vary the period of 
use from year to year. Use of such systems helps pro- 
duce a balanced plant community that provides a variety 
of desirable forage plants throughout the year. Proper 
distribution of livestock grazing generally can be accom- 
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plished by the placement of trails, access roads, salting 
facilities, and fences. 

This soil is suited to such range management prac- 
tices as deferred grazing, proper grazing use, and 
planned grazing systems. It is not suited to ponds, pipe- 
lines, or range seeding because of the very steep 
slopes, shallow soil depth, and low precipitation. 


Be—Beebe loamy sand. This deep, well drained soil 
is on flood plains and low river terraces. It formed in 
alluvium derived from mixed sources. The vegetation in 
areas not cultivated is mainly grass. Elevation is 4,800 to 
6,000 feet. The average annual precipitation is about 8 
inches, the average annual air temperature is about 53 
degrees F, and the average frost-free period is about 
150 days. 

Typically, the surface layer is light brownish gray loamy 
sand about 6 inches thick. The upper 61 inches of the 
underlying material is pale brown sand. The lower part to 
a depth of 81 inches or more is multicolored very gravel- 
ly sand. 

Included in this unit are small areas of Green River 
and Walrees soils on flood plains and low terraces 
throughout the unit. Included areas make up about 10 
percent of the total acreage. 

Permeability of this Beebe soil is very rapid. Available 
water capacity is low. Effective rooting depth is 60 
inches or more. Runoff is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is very 
severe. This soil is subject to frequent, very brief periods 
of flooding from June through September. Where this 
soil has a cover of native vegetation, the average annual 
wetting depth is about 30 inches. 
` Most areas of this unit are used for irrigated crops, 
mainly alfalfa, pasture, and small grain. Among the other 
crops are grain sorghum, corn, and fruit. Some areas are 
used for windbreaks, urban development, and wildlife 
habitat. 

If this unit is used for irrigated crops, the main limita- 
tions are the hazards of soil blowing and flooding and 
seepage. 

Sprinkler irrigation is the most suitable method of ap- 
plying water. Water should be applied in amounts suffi- 
cient to wet the root zone but in amounts small enough 
to minimize the leaching of plant nutrients. 

Tillage should be kept to a minimum. Maintaining crop 
residue on or near the surface reduces runoff, reduces 
soil blowing, and helps to maintain soil tilth and organic 
matter content. Production of crops can be maintained 
or increased by the use of fertilizer. Most crops, except 
legumes, respond to application of nitrogen. Legumes 
respond to phosphate. 

If this unit is irrigated, it is suited to windbreaks. The 
main limitations are the hazards of soil blowing and 
flooding. Among the trees that are suitable for planting 
are Lombardy poplar, Russian-olive, blue spruce, and 
Rocky Mountain juniper. Among the shrubs are multiflora 
rose, skunkbush sumac, autumn-olive, and New Mexico 
forestiera. 
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This unit is poorly suited to urban development. The 
main limitations are the hazard of flooding and seepage. 
Flooding can be controlled only by use of major flood 
control structures. 


Bf—Beebe Variant loamy sand. This deep, moder- 
ately well drained soil is on flood plains and low river 
terraces and fans. It formed in alluvium derived from 
mixed sources. Slope is 0 to 2 percent. The vegetation 
in areas not cultivated is mainly grass. Elevation is 4,800 
to 6,000 feet. The average annual precipitation is about 
8 inches, the average annua! air temperature is about 53 
degrees F, and the average frost-free period is about 
150 days. 

Typically, the surface layer is light brownish gray loamy 
sand about 8 inches thick. The upper 59 inches of the 
underlying material is pale brown and light gray loamy 
sand and sand. The lower part to a depth of 81 or more 
inches is multicolored very gravelly sand. 

Included in this unit are small areas of Green River 
and Walrees soils on flood plains and low river terraces 
and fans throughout the unit. Included areas make up 
about 15 percent of the total acreage. 

Permeability of this Beebe Variant soil is rapid. Availa- 
ble water capacity is low. Effective rooting depth is 60 
inches or more. Runoff is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is very 
severe. A seasonal high water table is at a depth of 24 
to 60 inches during the irrigation season. This soil is 
subject to freguent, very brief periods of flooding from 
June through September. Where this soil has a cover of 
native vegetation, the average annual wetting depth is 
about 30 inches. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa and pasture. Among the other crops is 
corn. Some areas are used for windbreaks, urban devel- 
opment, and wildlife habitat. 

If this unit is used for irrigated crops, the main limita- 
tions are the hazard of flooding, wetness, and droughti- 
ness. The selection of crops that can be grown is limited 
by the seasonal high water table and by the salinity and 
alkalinity of the soil. The water table can be lowered by 
installing an adequate drainage system. The risk of 
flooding can be reduced by the use of levees, dikes, and 
diversions. 

Sprinkler irrigation is the most suitable method of ap- 


‘plying water. Water should be applied in amounts suffi- 


cient to wet the root zone but in amounts small enough 
to minimize the leaching of plant nutrients. 

Maintaining crop residue on or near the surface re- 
duces runoff, reduces soil blowing, and helps to maintain 
soil tilth and organic matter content. Production of crops 
can be maintained or increased by the use of fertilizer. 
Most crops, except legumes, respond to application of 
nitrogen. Legumes respond to phosphate. 

If this unit is irrigated, it is suited to windbreaks. The 
main limitations are the hazard of flooding, wetness, and 
droughtiness. The selection of trees and shrubs is limited 
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to varieties that can tolerate the seasonal high water 
table. 

This unit is poorly suited to urban development. The 
main limitations are the hazard of flooding, wetness, and 
seepage. Flooding can be controlled only by use of 
major flood control structures. 


Bk—Blackston loam, 0 to 3 percent slopes. This 
deep, well drained soil is on river terraces (fig. 2). lt 
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formed in alluvium derived from mixed sources. The 
native vegetation is mainly grass. Elevation is 4,800 to 
6,400 feet. The average annual precipitation is about 8 
inches, the average annual air temperature is about 53 
degrees F, and the average frost-free period is about 
150 days. 


Typically, the surface layer is light brown loam about 2 
inches thick. The subsoil is brown loam about 9 inches 


Figure 2.—Area of Blackston loam, 0 to 3 percent slopes, in foreground and Haplargids-Blackston-Torriorthents complex, very 
steep, in background. 
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thick. The upper 16 inches of the substratum is pinkish 
white very gravelly clay loam. The lower part to a depth 
of 80 inches or more is multicolored very gravelly sand. 

Included in this unit are small areas of Avalon soils on 
mesas and plateaus throughout the unit. Included areas 
make up about 5 percent of the total acreage. 

Permeability of this Blackston soil is moderate to a 
depth of 27 inches and rapid below this depth. Available 
water capacity is low. Effective rooting depth is 60 
inches or more. Runoff is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is moderate. 
Where this soil has a cover of native vegetation, the 
average annual wetting depth is about 11 inches. This 
soil is slightly saline. 

This unit is used for livestock grazing, urban develop- 
ment, and wildlife habitat. 

The potential plant community on this unit is mainly 
Indian ricegrass, galleta, New Mexico feathergrass, and 
fourwing saltbush. As the potential plant community de- 
teriorates, the proportion of preferred forage plants de- 
creases and the proportion of less preferred plants in- 
creases. Among the plants that increase are big sage- 
brush, broom snakeweed, Douglas rabbitbrush, and 
annual forbs. 

Suitable grazing management systems are those that 
increase the production of Indian ricegrass, galleta, New 
Mexico feathergrass, and fourwing saltbush and that vary 
the period of use from year to year. Use of such systems 
helps to produce a balanced plant community that pro- 
vides a variety of desirable forage plants throughout the 
year. Proper distribution of livestock grazing generally 
can be accomplished by the placement of fences, trails, 
pipelines, and salting facilities. 

This unit is suited to such range management prac- 
tices as deferred grazing, proper grazing use, and 
planned grazing systems. It is not suited to range seed- 
ing or ponds because of low precipitation and moderate 
depth to very gravelly sand. 

This unit is suited to urban development. The high 
content of gravel and stones in this Blackston soil is a 
limitation for buildings, roads, and septic tank absorption 
fields. Seepage is a limitation for sewage lagoon areas. 


Bm—Blackston gravelly loam, 3 to 8 percent 
slopes. This deep, well drained soil is on river terraces. 
It formed in alluvium derived from mixed sources. The 


native vegetation is mainly grass. Elevation is 4,800 to . 


6,400 feet. The average annual precipitation is about 8 
inches, the average annual air temperature is about 53 
degrees F, and the average frost-free period is about 
150 days. 

Typically, the surface layer is yellowish brown gravelly 
loam about 2 inches thick. The subsoil is brown gravelly 
loam about 7 inches thick. The upper 16 inches of the 
substratum is pinkish white very gravelly clay loam. The 
lower part to a depth of 60 inches or more is multicolored 
very gravelly sand. i 
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Included in this unit are small areas of Avalon soils on 
mesas and plateaus throughout the unit. Included areas 
make up about 5 percent of the total acreage. 

Permeability of this Blackston soil is moderate to a 
depth of 25 inches and rapid below this depth. Available 
water capacity is low. Effective rooting depth is 60 
inches or more. Runoff is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is moderate. 
Where this soil has a cover of native vegetation, the 
average annual wetting depth is about 9 inches. This soil 
is slightly saline. 

This unit is used for livestock grazing, urban develop- 
ment, and wildlife habitat. 

The potential plant community is mainly Indian rice- 
grass, New Mexico feathergrass, galleta, and fourwing 
saltbush. As the potential plant community deteriorates, 
the proportion of preferred forage plants decreases and 
the proportion of less preferred plants increases. Among 
the plants that increase are big sagebrush, broom 
snakeweed, Douglas rabbitbrush, and annual forbs. 

Suitable grazing management systems are those that 
increase the production of Indian ricegrass, galleta, New 
Mexico feathergrass, and fourwing saltbush and that vary 
the period of use from year to year. Use of such systems 
helps to produce a balanced plant community that pro- 
vides a variety of desirable forage plants throughout the 
year. Proper distribution of livestock grazing generally 
can be accomplished by the placement of fences, trails, 
pipelines, and salting facilities. 

This unit is suited to such range management prac- 
tices as proper grazing use, deferred grazing, and 
planned grazing systems. It is not suited to range seed- 
ing or ponds because of low precipitation and moderate 
depth to very gravelly sand. 

This unit is suited to urban development. The high 
content of gravel and stones in the soil in this unit is a 
limitation for buildings, roads, and septic tank absorption 
fields. Seepage is a limitation for sewage lagoons. 


BP—Blackston-Farb complex, moderately steep. 
This map unit is on terraces, hills, and breaks. Slope is 0 
to 25 percent. The native vegetation is mainly pinyon, 
juniper, and grass. Elevation is 4,800 to 6,400 feet. The 
average annual precipitation is about 8 inches, the aver- 
age annual air temperature is about 53 degrees F, and 
the average frost-free period is about 150 days. 

This unit is 50 percent Blackston loam, 0 to 8 percent 
slopes, and 30 percent Farb sandy loam, 5 to 25 percent 
slopes. The components of this unit are so intricately 
intermingled that it was not practical to map them sepa- 
rately at the scale used. 

Included in this unit are small areas of Avalon soils on 
mesas and plateaus and Persayo soils on hills and 
breaks. Included areas make up about 20 percent of the 
total acreage. ۱ 

The Blackston soil is deep and well drained. It formed 
in alluvium derived from mixed sources. Typically, the 
surface layer is yellowish brown loam about 3 inches 
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thick. The subsoil is brown loam about 9 inches thick. 
The upper 18 inches of the substratum is pinkish white 
very gravelly loam. The lower part to a depth of 60 
inches or more is multicolored very gravelly sand. 

Permeability of the Blackston soil is moderate to a 
depth of 30 inches and rapid below this depth. Available 
water capacity is moderate. Effective rooting depth is 60 
inches or more. Runoff is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is moderate. 
Where this soil has a cover of native vegetation, the 
average annual wetting depth is about 12 inches. This 
soil is slightly saline. 

The Farb soil is very shallow to shallow and exces- 
sively drained. It formed in residuum derived dominantly 
from sandstone. Typically, the surface layer is pale 
brown sandy loam about 7 inches thick. The underlying 
material to a depth of 10 inches is very pale brown 
loamy sand. Sandstone is at a depth of 10 inches. 

Permeability of the Farb soil is moderately rapid. Avail- 
able water capacity is very low. Effective rooting depth is 
5 to 20 inches. Runoff is medium, and the hazard of 
water erosion is moderate. The hazard of soil blowing is 
severe. Where this soil has a cover of native vegetation, 
the average annual wetting depth is about 8 to 10 
inches. 

This unit is used for livestock grazing and wildlife habi- 
tat. 

The potential plant community on the Blackston soil is 
mainly Indian ricegrass, New Mexico feathergrass, fourw- 
ing saltbush, and galleta. As the potential plant commu- 
nity deteriorates, the proportion of preferred forage 
plants decreases and the proportion of less preferred 
plants increases. Among the plants that increase are big 
sagebrush, broom snakeweed, Douglas rabbitbrush, and 
annual forbs. Suitable grazing management systems are 
those that increase the production of Indian ricegrass, 
galleta, fourwing saltbush, and New Mexico feathergrass. 

The potential plant community on the Farb soil is 
mainly oneseed juniper, pinyon, antelope bitterbrush, and 
Indian ricegrass. As the potential plant community dete- 
riorates, the proportion of preferred forage plants de- 
creases and the proportion of less preferred plants in- 
creases. Among the plants that increase are annual 
forbs, oneseed juniper, broom snakeweed, and 
threeawn. Suitable grazing management systems are 
those that increase the production of Indian ricegrass, 
antelope bitterbrush, galleta, and needleandthread. 

Grazing management systems should vary the period 
of use from year to year. Use of such systems helps to 
produce a balanced plant community that provides a 
variety of desirable forage plants throughout the year. 
Proper distribution of livestock grazing generally can be 
accomplished by the placement of trails, salting facilities, 
access roads, and fences. 

This unit is suited to such range management prac- 
tices as proper grazing use, deferred grazing, and 
planned grazing systems. The Blackston soil is not 
suited to range seeding, ponds, or range renovation be- 
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cause of low precipitation and moderate depth to very 
gravelly sand. The Farb soil is not suited to pipelines, 
ponds, brush management, range renovation, or range 
seeding because of very shallow to shallow soil depth 
and low precipitation. 


BR—Blancot-Fruitland association, gently sloping. 
This map unit is on fans and in valleys. Slope is 0 to 8 
percent. The native vegetation is mainly grass. Elevation 
is 4,800 to 6,400 feet. The average annual precipitation 
is about 8 inches, the average annual air temperature is 
about 53 degrees F, and the average frost-free period is 
about 150 days. 

This unit is 45 percent Blancot loam, 0 to 5 percent 
slopes, and 25 percent Fruitland sandy loam, 0 to 8 
percent slopes. Blancot loam is on fans and in upland 
valleys, and Fruitland sandy loam is on fans and valley 
bottoms. 

Included in this unit are small areas of Stumble and 
Turley soils on fans and valley sides. Included areas 
make up about 30 percent of the total acreage. 

The Blancot soil is deep and well drained. It formed in 
alluvium derived dominantly from sandstone and shale. 
Typically, the surface layer is grayish brown loam about 
6 inches thick. The subsoil is brown clay loam about 9 
inches thick. The substratum to a depth of 60 inches or 
more is light grayish brown and grayish brown sandy clay 
loam and loam. 

Permeability of the Blancot soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is moderate. The hazard of soil blowing is 
moderate. Where this soil has a cover of native vegeta- 
tion, the average annual wetting depth is about 15 
inches. 

The Fruitland soil is deep and well drained. It formed 
in alluvium derived dominantly from shale and sand- 
stone. Typically, the surface layer is brown sandy loam 
about 8 inches thick. The underlying material to a depth 
of 60 inches or more is brown and pale brown sandy 
loam. 

Permeability of the Fruitland soil is moderately rapid. 
Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is severe. Where this soil has a cover of native 
vegetation, the average annual wetting depth is about 20 
inches. 

This unit is used for livestock grazing, windbreaks, and 
wildlife habitat. 

The potential plant community on the Fruitland soil is 
mainly Indian ricegrass, blue grama, fourwing saltbush, 
and giant dropseed. As the potential plant community 
deteriorates, the proportion of preferred forage plants 
decreases and the proportion of less preferred plants 
increases. Among the plants that increase are broom 
snakeweed, big sagebrush, sand dropseed, and annual 
forbs. Suitable grazing management systems are those 
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that increase the production of Indian ricegrass, alkali 
sacaton, giant dropseed, and blue grama. 

The potential plant community on the Blancot soil is 
mainly western wheatgrass, galleta, fourwing saltbush, 
and Indian ricegrass. As the potential plant community 
deteriorates, the proportion of preferred forage plants 
decreases and the proportion of less preferred plants 
increases. Among the plants that increase are big sage- 
brush, broom snakeweed, Douglas rabbitbrush, and 
annual forbs. Suitable grazing management systems are 
those that increase the production of galleta, Indian rice- 
grass, western wheatgrass, and fourwing saltbush. 

Grazing management systems should vary the period 
of use from year to year. Use of such systems helps to 
produce a balanced plant community that provides a 
variety of desirable forage plants throughout the year. 
Proper distribution of livestock grazing generally can be 
accomplished by the placement of trails, fences, pipe- 
lines, ponds, and salting facilities. 

This unit is suited to such range management prac- 
tices as proper grazing use, deferred grazing, and 
planned grazing systems. It is not suited to range seed- 
ing because of low precipitation. 

If this unit is irrigated, it is suited to windbreaks. The 
main limitation is the hazard of soil blowing on the Fruit- 
land soil. Among the trees that are suitable for planting 
are Lombardy poplar, Russian-olive, Rocky Mountain ju- 
niper, and blue spruce. Among the shrubs are multiflora 
rose, autumn-olive, and New Mexico forestiera. 


BT—Blancot-Notal association, gently sloping. This 
map unit is on fans and in valleys. Slope is O to 5 
percent. The native vegetation is mainly grass. Elevation 
is 5,600 to 6,400 feet. The average annual precipitation 
is about 8 inches, the average annual air temperature is 
about 53 degrees F, and the average frost-free period is 
about 150 days. 

This unit is 55 percent Blancot loam, O to 5 percent 
slopes, and 25 percent Notal silty clay loam, O to 2 
percent slopes. Blancot loam is on fans and in upland 
valleys, and Notal silty clay loam is on fans and valley 
bottoms. 

Included in this unit are small areas of Stumble, Turley, 
and Fruitland soils on fans and valley sides and Uffens 
soils on fans and valley bottoms. Included areas make 
up about 20 percent of the total acreage. 

The Blancot soil is deep and well drained. It formed in 
alluvium derived dominantly from sandstone and shale. 
Typically, the surface layer is pale brown loam about 2 
inches thick. The subsoil is pale brown, brown, and light 
brownish gray clay loam about 13 inches thick. The sub- 
stratum to a depth of 60 inches or more is light grayish 
brown and grayish brown sandy clay loam and clay loam. 

Permeability of the Blancot soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is moderate. The hazard of soil blowing is 
moderate. Where this soil has a cover of native vegeta- 
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tion, the average annual wetting depth is about 16 
inches. 

The Notal soil is deep and well drained. It formed in 
alluvium derived dominantly from shale and sandstone. 
Typically, the surface layer is brown silty clay loam about 
3 inches thick. The subsoil is grayish brown clay about 
20 inches thick. The substratum to a depth of 60 inches 
or more is grayish brown clay. 

Permeability of the Notal soil is very slow. Available 
water capacity is very high. Effective rooting depth is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is moderate. The hazard of soil blowing is 
severe. The estimated content of exchangeable sodium 
is about 15 to 50 percent. Where this soil has a cover of 
native vegetation, the average annual wetting depth is 
about 6 inches. This soil is slightly saline. 

This unit is used for livestock grazing, windbreaks, and 
wildlife habitat. 

The potential plant community on the Blancot soil is 
mainly western wheatgrass, galleta, Indian ricegrass, and 
fourwing saltbush. As the potential plant community de- 
teriorates, the proportion of preferred forage plants de- 
creases and the proportion of less preferred plants in- 
creases. Among the plants that increase are big sage- 
brush, Douglas rabbitbrush, broom snakeweed, and 
annual forbs. Suitable grazing management systems are 
those that increase the production of western wheat- 
grass, galleta, blue grama, and fourwing saltbush. 

The potential plant community on the Notal soil is 
mainly alkali sacaton, galleta, black greasewood, and 
western wheatgrass. As the potential plant community 
deteriorates, the proportion of preferred forage plants 
decreases and the proportion of less preferred plants 
increases. Among the plants that increase are black 
greasewood, big sagebrush, Douglas rabbitbrush, and 
annual forbs. Suitable grazing management systems on 
the Notal soil are those that increase the production of 
alkali sacaton, western wheatgrass, galleta, and fourwing 
saltbush. 

Grazing management systems should vary the period 
of use from year to year. Use of such systems helps to 
produce a balanced plant community that provides a 
variety of desirable forage plants throughout the year. 
Proper distribution of livestock grazing generally can be 
accomplished by the use of trails, access roads, salting, 
and pipelines. 

This unit is suited to such range management prac- 
tices as deferred grazing, planned grazing systems, and 
proper grazing use. The Notal soil is not suited to ponds 
or other earthen structures or to range seeding because 
of the high content of sodium and low rainfall. 

If this unit is irrigated, it is suited to windbreaks. The 
main limitations are the hazard of soil blowing and the 
very slow permeability of the Notal soil. Among the trees 
that are suitable for planting are Lombardy poplar, Rocky 
Mountain juniper, Russian-olive, and blue spruce. Among 
the shrubs are multiflora rose, autumn-olive, and New 
Mexico forestiera. 
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BU—Buckle silt loam, gently sloping. This deep, 
well drained soil is on fans and valley bottoms. It formed 
in alluvium derived dominantly from sandstone and 
shale. Slope is 0 to 5 percent. The native vegetation is 
mainly grass. Elevation is 6,400 to 7,200 feet. The aver- 
age annual precipitation is about 12 inches, the average 
annual air temperature is about 50 degrees F, and the 
average frost-free period is about 135 days. 

Typically, the surface layer is brown silt loam about 2 
inches thick. The subsoil is brown silt loam and brown 
clay loam about 42 inches thick. The substratum to a 
depth of 66 inches or more is pale brown and light 
brownish gray silty clay loam. 

Included in this unit are small areas of Blancot soils on 
fans and in upland valleys and Penistaja soils on mesas 
and plateaus. Included areas make up about 5 percent 
of the total acreage. 

Permeability of this Buckle soil is moderately slow. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is medium, and the hazard 
of water erosion is moderate. The hazard of soil blowing 
is moderate. Where this soil has a cover of native vege- 
tation, the average annual wetting depth is about 15 
inches. 

This unit is used for livestock grazing, recreation, wind- 
breaks, and wildlife habitat. 

The potential plant community is mainly western 
wheatgrass, blue grama, galleta, and Indian ricegrass. As 
the potential plant community deteriorates, the propor- 
tion of preferred forage plants decreases and the propor- 
tion of less preferred plants increases. Among the plants 
that increase are big sagebrush, broom snakeweed, rab- 
bitbrush, and annual forbs. 

Suitable grazing management systems are those that 
increase the production of western wheatgrass, blue 
grama, and galleta and that vary the period of use from 
year to year. Use of such systems helps to produce a 
balanced plant community that provides a variety of de- 
sirable forage plants throughout the year. Proper distribu- 
tion of livestock grazing generally can be accomplished 
by the placement of ponds, pipelines, fences, and salting 
facilities. 

This unit is suited to such range management prac- 
tices as deferred grazing, range seeding, brush manage- 
ment, and planned grazing systems. 

This unit is moderately well suited to recreational de- 
velopment. The main limitations are slope, dustiness, 
and moderately slow permeability. 

If this unit is irrigated, it is suited to windbreaks. The 
main limitations are moderately slow permeability and 
the hazard of soil blowing. Among the trees suitable for 
planting are Lombardy poplar, Rocky Mountain juniper, 
and Russian-olive. Among the shrubs are multiflora rose, 
autumn-olive, and New Mexico forestiera. 


'Da—Doak loam, 0 to 1 percent slopes. This deep, 
well drained soil is on mesas, plateaus, and terraces. It 
formed in alluvium derived dominantly from sandstone 
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and shale. The vegetation in areas not cultivated is 
mainly grass. Elevation is 5,600 to 6,400 feet. The aver- 
age annual precipitation is about 8 inches, the average 
annual air temperature is about 53 degrees F, and the 
average frost-free period is about 150 days. 

Typically, the surface layer is brown loam about 6 
inches thick. The subsoil is reddish brown and light 
brown silty clay loam and clay loam about 35 inches 
thick. The substratum to a depth of 60 inches or more is 
light brown clay loam. 

Included in this unit are small areas of Avalon, Shi- 
prock, and Shiprock Variant soils on mesas and plateaus 
throughout the unit. Included areas make up about 5 
percent of the total acreage. 

Permeability of this Doak soil is moderately slow. 
Available water capacity is very high. Effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is moderate. Where this soil has a cover of 
native vegetation, the average annual wetting depth is 
about 17 inches. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa and pasture. Among the other crops are 
small grain, corn, and fruit. Some areas are used for 
livestock grazing, urban development, and wildlife habi- 
tat. 

If this unit is used for irrigated crops, the main limita- 
tion is the hazard of soil blowing. 

Furrow, border, corrugation, and sprinkler irrigation 
systems are suited to this unit. The method used gener- 
ally is governed by the crop. Water should be applied in 
amounts sufficient to wet the root zone but in amounts 
small enough to minimize the leaching of plant nutrients. 

Maintaining crop residue on or near the surface re- 
duces runoff, reduces soil blowing, and helps to maintain 
soil tilth and organic matter content. Production of crops 
can be maintained or increased by the use of fertilizer. 
Most crops, except legumes, respond to application of 
nitrogen. Legumes respond to phosphate. 

The potential plant community is mainly blue grama, 
western wheatgrass, Indian ricegrass, and needleandth- 
read. As the potential plant community deteriorates, the 
proportion of preferred forage plants decreases and the 
proportion of less preferred plants increases. Among the 
plants that increase are broom snakeweed, big sage- 
brush, rabbitbrush, and annual forbs. 

Suitable grazing management systems are those that 
increase the production of blue grama, western wheat- 
grass, needleandthread, and Indian ricegrass and that 
vary the period of use from year to year. Use of such 
systems helps to produce a balanced plant community 
that provides a variety of desirable forage plants 
throughout the year. Proper distribution of livestock graz- 
ing generally can be accomplished by the placement of 
ponds, pipelines, fences, and salting facilities. 

This unit is suited to such range management prac- 
tices are deferred grazing, planned grazing systems, and 
proper grazing use. lt is not suited to range seeding 
because of low precipitation. 


SAN JUAN COUNTY, NEW MEXICO, EASTERN PART 


This unit is suited to urban development. The main 


limitations for buildings and roads are moderate shrink- ` 


swell potential and low soil strength. 

Roads should be designed to offset the limited ability 
of the soil to support traffic. If buildings are constructed 
on this unit, properly designing foundations and footings 
and diverting runoff away from buildings help to prevent 
structural damage resulting from shrinking and swelling 
and low soil strength. 

The main limitation for septic tank absorption fields is 
moderately slow permeability. This limitation can be 
overcome by increasing the size of the absorption field. 


Db—Doak loam, 1 to 3 percent slopes. This deep, 
well drained soil is on mesas, plateaus, and terraces. It 
formed in alluvium derived dominantly from sandstone 
and shale. The vegetation in areas not cultivated is 
mainly grass. Elevation is 5,600 to 6,400 feet. The aver- 
age annual precipitation is about 8 inches, the average 
annual air temperature is about 53 degrees F, and the 
average frost-free period is about 150 days. 

Typically, the surface layer is brown loam about 4 
inches thick. The subsoil is reddish brown and light 
brown clay loam about 29 inches thick. The substratum 
to a depth of 60. inches or more is light brown clay loam. 

Included in this unit are small areas of Avalon, Shi- 
prock, and Shiprock Variant soils on mesas and plateaus 
throughout the unit. Included areas make up about 10 
percent of the total acreage. 

Permeability of this Doak soil is moderately slow. 
Available water capacity is very high. Effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is moderate. The hazard of soil 
blowing is moderate. Where this soil has a cover of 
native vegetation, the average annual wetting depth is 
about 12 inches. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa and pasture. Among the other crops are 
corn, small grain, and fruit. Some areas are used for 
livestock grazing, urban development, recreation, and 
wildlife habitat. 

If this unit is used for irrigated crops, the main limita- 
tions are slope and the hazard of erosion. 

Furrow, border, corrugation, and sprinkler irrigation 
systems are suited to this unit. The method used gener- 
ally is governed by the crop. If furrow or corrugation 
irrigation systems are used, runs should be on the con- 
tour or across the siope. Water should be applied in 
amounts small enough to minimize the leaching of plant 
nutrients. 

Crop residue left on or near the surface helps to con- 
serve moisture, maintain tilth, and control erosion. Pro- 
duction of crops can be maintained or increased by the 
use of fertilizer. Most crops, except legumes, respond to 
application of nitrogen. Legumes respond to phosphate. 

The potential plant community is mainly blue grama, 
western wheatgrass, Indian ricegrass, and needleandth- 
read. As the potential plant community deteriorates, the 
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proportion of preferred forage plants decreases and the 
proportion of less preferred plants increases. Among the 
plants that increase are broom snakeweed, big sage- 
brush, rabbitbrush, and annual forbs. 

Suitable grazing management systems are those that 
increase the production of blue grama, western wheat- 
grass, needleandthread, and Indian ricegreass and that 
vary the period of use from year to year. Use of such 
systems helps to produce a balanced plant community 
that provides a variety of desirable forage plants 
throughout the year. Proper distribution of livestock graz- 
ing generally can be accomplished by the placement of 
ponds, pipelines, fences, and salting facilities. 

This unit is suited to such range management prac- 
tices as deferred grazing, planned grazing systems, and 
proper grazing use. It is not suited to range seeding 
because of low precipitation. 

This unit is suited to urban development. The main 
limitations for buildings and roads are moderate shrink- 
swell potential and low soil strength. 

Roads should be designed to offset the limited ability 
of the soil in this unit to support traffic. If buildings are 
constructed on this unit, properly designing foundations 
and footings and diverting runoff away from buildings 
help to prevent structural damage resulting from shrink- 
ing and swelling and low soil strength. 

The main limitation for septic tank absorption fields is 
moderately slow permeability. This limitation can be 
overcome by increasing the size of the absorption field. 

This unit is moderately well suited to recreational de- 


velopment. The main limitation is dustiness. 


Dc—Doak loam, 3 to 5 percent slopes. This deep, 
well drained soil is on mesas, plateaus, and terraces. It 
formed in alluvium derived dominantly from sandstone 
and shale. The vegetation in areas not cultivated is 
mainly grass. Elevation is 5,600 to 6,400 feet. The aver- 
age annual precipitation is about 8 inches, the average 
annual air temperature is about 53 degrees F, and the 
average frost-free period is about 150 days. 

Typically, the surface layer is brown loam about 3 
inches thick. The subsoil to a depth of 60 inches or more 
is reddish brown and light brown clay loam. 

Included in this unit are small areas of Avalon, Shi- 
prock, and Shiprock Variant soils on mesas and plateaus 
throughout the unit. Also included is a soil that is similar 
to this Doak soil but is moderately deep. Included areas 
make up about 20 percent of the total acreage. 

Permeability of this Doak soil is moderately slow. 
Available water capacity is very high. Effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is moderate. The hazard of soil 
blowing is moderate. Where this soil has a cover of 
native vegetation, the average annual wetting depth is 
about 10 inches. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa and pasture. Among the other crops are 
corn, small grain, and fruit. Some areas are used for 
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livestock grazing, urban development, and wildlife habi- 
tat. 

If this unit is used for irrigated crops, the main limita- 
tions are slope and the hazard of erosion. 

Furrow, border, corrugation, and sprinkler irrigation 
systems are suited to this unit. Sprinkler irrigation is the 
most suitable method of applying water. The method 
used generally is governed by the crop. Water should be 
applied in amounts sufficient to wet the root zone but in 
amounts small enough to minimize the leaching of plant 
nutrients. 

Crop residue left on or near the surface helps to con- 
serve moisture, maintain tilth, and control erosion. Pro- 
duction of crops can be maintained or increased by the 
use of fertilizer. Most crops, except legumes, respond to 
application of nitrogen. Legumes respond to phosphate. 

The potential plant community is mainly blue grama, 
western wheatgrass, Indian ricegrass, and needleandth- 
read. As the potential plant community deteriorates, the 
proportion of preferred forage plants decreases and the 
proportion of less preferred plants increases. Among the 
plants that increase are broom snakeweed, big sage- 
brush, rabbitbrush, and annual forbs. 

Suitable grazing management systems are those that 
increase the production of blue grama, western wheat- 
grass, needleandthread, and Indian ricegrass and that 
vary the period of use from year to year. Use of such 
systems helps to produce a balanced plant community 
that provides a variety of desirable forage plants 
throughout the year. Proper distribution of livestock graz- 
ing generally can be accomplished by the placement of 
ponds, pipelines, fences, and salting facilities. 

This unit is suited to such range management prac- 
tices as deferred grazing, proper grazing use, and 
planned grazing systems. It is not suited to range seed- 
ing because of low precipitation. 

This unit is suited to urban development. The main 
limitations for buildings and roads are moderate shrink- 
swell potential and low soil strength. 

Roads should be designed to offset the limited ability 
of the soil in this unit to support traffic. If buildings are 
constructed on the soil, properly designing foundations 
and footings and diverting runoff away from buildings 
help to prevent structural damage resulting from shrink- 
ing and swelling and low soil strength. 

The main limitation for septic tank absorption fields is 
moderately slow permeability. This limitation can be 
overcome by increasing the size of the absorption field. 


Dd—Doak clay loam, 0 to 2 percent slopes. This 
deep, well drained soil is on mesas, plateaus, and ter- 
races. it formed in alluvium derived dominantly from 
sandstone and shale. The vegetation in areas not culti- 
vated is mainly grass. Elevation is 5,600 to 6,400 feet. 
The average annual precipitation is about 8 inches, the 
average annual air temperature is about 53 degrees F, 
and the average frost-free period is about 150 days. 

Typically, the surface layer is brown clay loam about 5 
inches thick. The subsoil is brown and light brown clay 
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loam and silty clay loam about 22 inches thick. The 
substratum to a depth of 60 inches or more is light 
brown clay loam. 

Included in this unit are small areas of Avalon, Shi- 
prock, and Shiprock Variant soils on mesas and pla- 
teaus. Included areas make up about 15 percent of the 
total acreage. 

Permeability of this Doak soil is moderately slow. 
Available water capacity is very high. Effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is moderate. Where this soil has a cover of 
native vegetation, the average annual wetting depth is 
about 11 inches. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa and pasture. Among the other crops are 
corn, small grain, and fruit. Some areas are used for 
livestock grazing, urban development, and wildlife habi- 
tat. 

If this unit is used for irrigated crops, the main limita- 
tions are slope and the hazard of soil blowing. 

Furrow, border, corrugation, and sprinkler irrigation 
systems are suited to this unit. The method used gener- 
ally is governed by the crop. If furrow or corrugation 
irrigation systems are used, runs should be on the con- 
tour or across the slope. Water should be applied in 
amounts sufficient to wet the root zone but in amounts 
small enough to minimize the leaching of plant nutrients. 

Crop residue left on or near the surface helps to con- 
serve moisture, maintain tilth, and control erosion. Pro- 
duction of crops can be maintained or increased by the 
use of fertilizer. Most crops, except legumes, respond to 
application of nitrogen. Legumes respond to phosphate. 

The potential plant community is mainly alkali sacaton, 
blue grama, western wheatgrass, and fourwing saltbush. 
As the potential plant community deteriorates, the pro- 
portion of preferred forage plants decreases and the 
proportion of less preferred plants increases. Among the 
plants that increase are broom snakeweed, big sage- 
brush, threeawn, and annual forbs. 

Suitable grazing management systems are those that 
increase the production of alkali sacaton, western wheat- 
grass, fourwing saltbush, and blue grama and that vary 
the period of use from year to year. Use of such systems 
helps to produce a balanced plant community that pro- 
vides a variety of desirable forage plants throughout the 
year. Proper distribution of livestock grazing generally 
can be accomplished by the placement of ponds, 
fences, pipelines, and salting facilities. 

This unit is suited to such range management prac- 
tices as deferred grazing, proper grazing use, and 
planned grazing systems. It is not suited to range seed- 
ing because of low precipitation. 

This unit is suited to urban development. The main 
limitations for buildings and roads are moderate shrink- 
swell potential and low soil strength. 

Roads should be designed to offset the limited ability 
of the soil in this unit to support traffic. It buildings are 
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constructed on this unit, properly designing foundations 
and footings and diverting runoff away from buildings 
help to prevent structural damage resulting from shrink- 
ing and swelling and low soil strength. 

The main limitation for septic tank absorption fields is 
moderately slow permeability. This limitation can be 
overcome by increasing the size of the absorption field. 


DN—Doak-Avalon association, gently sloping. This 
map unit is on mesas, plateaus, and terraces. Slope is 0 
to 5 percent. The native vegetation is mainly grass. Ele- 
vation is 5,600 to 6,400 feet. The average annual pre- 
cipitation is about 8 inches, the average annual air tem- 
perature is about 53 degrees F, and the average frost- 
free period is about 150 days. 

This unit is 50 percent Doak loam, 0 to 3 percent 
slopes, and 35 percent Avalon loam, 3 to 5 percent 
slopes. 

Included in this unit are small areas of Mayqueen, 
Sheppard, Shiprock, and Shiprock Variant soils on 
mesas and plateaus throughout the unit. Included areas 
make up about 15 percent of the total acreage. 

The Doak soil is deep and well drained. It formed in 
alluvium derived dominantly from sandstone and shale. 
Typically, the surface layer is brown loam about 5 inches 
thick. The subsoil is brown and light brown silty clay 
loam and clay loam about 38 inches thick. The substra- 
tum to a depth of 69 inches or more is light yellowish 
brown clay loam. 

Permeability of the Doak soil is moderately slow. Avail- 
able water capacity is very high. Effective rooting depth 
is 60 inches or more. Runoff is slow, and the hazard of 
water erosion is slight. The hazard of soil blowing is 
moderate. Where this soil has a cover of native vegeta- 
tion, the average annual wetting depth is about 16 
inches. 

The Avalon soil is deep and well drained. It formed in 
alluvial and eolian material derived dominantly from 
sandstone and shale. Typically, the surface layer is 
brown loam about 4 inches thick. The subsoil is brown 
loam about 10 inches thick. The upper 22 inches of the 
substratum is pinkish white loam. The lower part to a 
depth of 60 inches or more is light yellowish brown loam. 

Permeability of the Avalon soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is moderate. The hazard of soil blowing is 
high. Where this soil has a cover of native vegetation, 
the average annual wetting depth is about 18 inches. 
This soil is slightly saline. 

This unit is used for livestock grazing and wildlife habi- 
tat. 

The potential plant community on the Doak soil is 
mainly blue grama, western wheatgrass, Indian rice- 
greass, and needleandthread. As the potential plant 
community deteriorates, the proportion of preferred 
forage plants decreases and the proportion of less pre- 
ferred plants increases. Among the plants that increase 
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are broom snakeweed, big sagebrush, rabbitbrush, and 
annual forbs. 

The potential plant community on the Avalon soil is 
mainly Indian ricegreass, winterfat, galleta, and blue 
grama. As the potential plant community deteriorates, 
the proportion of preferred. forage plants decreases and 
the proportion of less preferred plants increases. Among 
the plants that increase are Mormon-tea, broom 
snakeweed, threeawn, and annual grasses. 

Suitable grazing management systems on this unit are 
those that increase the production of blue grama, west- 
ern wheatgrass, Indian ricegrass, and needleandthread. 
Grazing management systems should vary the period of 
use from year to year. Use of such systems helps to 
produce a balanced plant community that provides a 
variety of desirable forage plants throughout the year. 
Proper distribution of livestock grazing generally can be 
accomplished by the placement of ponds, pipelines, 
fences, and salting facilities. 

This unit is suited to such range management prac- 
tices as proper grazing use, planned grazing systems, 
and deferred grazing. It is not suited to range seeding 
because of low precipitation. 


DS—Doak-Sheppard-Shiprock association, rolling. 
This map unit is on mesas, plateaus, and terraces. Slope 
is 0 to 15 percent. The native vegetation is mainly grass. 
Elevation is 5,600 to 6,400 feet. The average annual 
precipitation is about 8 inches, the average annual air 
temperature is about 53 degrees F, and the frost-free 
period is about 150 days. 

This unit is 40 percent Doak loam, 0 to 5 percent 
slopes; 30 percent Sheppard loamy fine sand, 0 to 15 
percent slopes, and 20 percent Shiprock fine sandy 
loam, 0 to 5 percent slopes. 

Included in this unit are small areas of Avalon and 
Mayqueen soils on mesas and plateaus; Monierco soils 
on knolls, mesas, and plateaus: and Uffens soils on fans, 
valley bottoms, mesas, and plateaus. Included areas 
make up about 10 percent of the total acreage. 

The Doak soil is deep and well drained. It formed in' 
alluvium derived dominantly from sandstone and shale. 
Typically, the surface layer is brown loam about 3 inches 
thick. The subsoil is reddish brown and light brown silty 
clay loam and clay loam about 38 inches thick. The 
substratum to a depth of 60 inches or more is light 
brown clay loam. 

Permeability of the Doak soil is moderately slow. Avail- 
able water capacity is very high. Effective rooting depth 
is 60 inches or more. Runoff is medium, and the hazard 
of water erosion is moderate. The hazard of soil blowing 
is moderate. Where this soil has a cover of native vege- 
tation, the average annual wetting depth is about 15 
inches. 

The Sheppard soil is deep and somewhat excessively 
drained. It formed in eolian material derived from mixed 
sources. Typically, the surface layer is light yellowish 
brown loamy fine sand about 3 inches thick. The under- 
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lying material to a depth of 60 inches or more is yellow- 
ish brown and light yellowish brown loamy fine sand and 
fine sand. 

Permeability of the Sheppard soil is rapid. Available 
water capacity is low. Effective rooting depth is 60 
inches or more. Runoff is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is very 
severe. Where this soil has a cover of native vegetation, 
the average annual wetting depth is about 30 inches. 

The Shiprock soil is deep and well drained. It formed 
in alluvial and eolian material derived dominantly from 
sandstone. Typically, the surface layer is brown fine 
sandy loam about 3 inches thick. The subsoil is brown 
fine sandy loam about 9 inches thick. The substratum to 
a depth of 60 inches or more is light brown and very 
pale brown fine sandy loam and sandy loam. 

Permeability of the Shiprock soil is moderately rapid. 
Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is severe. Where this soil has a cover of native 
vegetation, the average annual wetting depth is about 13 
inches. 

This unit is used for livestock grazing and wildlife habi- 
tat. 

The potential plant community on the Doak soil is 
mainly blue grama, western wheatgrass, Indian ricegrass, 
and needleandthread. As the potential plant community 
deteriorates, the proportion of preferred forage plants 
decreases and the proportion of less preferred plants 
increases. Among the plants that increase are broom 
snakeweed, rabbitbrush, big sagebrush, and annual 
forbs. Suitable grazing management systems are those 
that increase the production of blue grama, western 
wheatgrass, Indian ricegrass, and needleandthread. 

The potential plant community on the Sheppard soil is 
mainly Indian ricegrass, giant dropseed, alkali sacaton, 
and needleandthread. As the potential plant community 
deteriorates, the proportion of preferred forage plants 
decreases and the proportion of less preferred plants 
increases. Among the plants that increase are Mormon- 
tea, sand sagebrush, big sagebrush, and annual forbs. 
Suitable grazing management systems are those that 
increase the production of Indian ricegrass, giant drop- 
seed, alkali sacaton, and fourwing saltbush. 

The potential plant community on the Shiprock soil is 
mainly Indian ricegrass, blue grama, giant dropseed, and 
fourwing saltbush. As the potential plant community de- 
teriorates, the proportion of preferred forage plants de- 
creases and the proportion of less preferred plants in- 
creases. Among the plants that increase are big sage- 
brush, broom snakeweed, rabbitbrush, and annual forbs. 
Suitable grazing management systems are those that 
increase the production of Indian ricegrass, giant drop- 
seed, blue grama, and fourwing saltbush. 

Grazing management systems should vary the period 
of use from year to year. Use of such systems helps to 
produce a balanced plant community that provides a 
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variety of desirable forage plants throughout the year. 
Proper distribution of livestock grazing generally can be 
accomplished by the placement of pipelines, fences, and 
salting facilities. 

Soil blowing can be controlled and damage to seed- 
lings reduced by maintaining residue on the surface of 
the soil. 

This unit is suited to such range management prac- 
tices as deferred grazing, proper grazing use, and 
planned grazing systems. It is not suited to range seed- 
ing because of low precipitation. 


Du—Doak-Uffens complex, 0 to 3 percent slopes. 
This map unit is on mesas and plateaus. The native 
vegetation is mainly grass. Elevation is 5,600 to 6,400 
feet. The average annual precipitation is about 8 inches, 
the average annual air temperature is about 53 degrees 
F, and the average frost-free period is about 150 days. 

This unit is 40 percent Doak very fine sandy loam and 
35 percent Uffens fine sandy loam. The components of 
this unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Shiprock soils 
on mesas and plateaus; Monierco soils on knolls, mesas, 
and plateaus; Muff soils on mesas, in upland valleys, on 
fans, and in swales; and Huerfano soils on mesas and in 
upland valleys. Included areas make up about 25 per- 
cent of the total acreage. 

The Doak soil is deep and well drained. It formed in 
alluvium derived dominantly from sandstone and shale. 
Typically, the surface layer is brown very fine sandy loam 
about 5 inches thick. The subsoil is yellowish red sandy 
clay loam about 14 inches thick. The substratum to a 
depth of 60 inches or more is reddish brown loam. 

Permeability of the Doak soil is moderately slow. Avail- 
able water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is severe. 
The estimated content of exchangeable sodium is about 
15 to 25 percent. Where this soil has a cover of native 
vegetation, the average annual wetting depth is about 19 
inches. 

The Uffens soil is deep and well drained. It formed in 
alluvium derived dominantly from shale. Typically, the 
surface layer is pale brown fine sandy loam about 5 
inches thick. The subsurface layer is light brown very 
fine sandy loam about 1 inch thick. The subsoil is red- 
dish brown clay loam about 12 inches thick. The substra- 
tum to a depth of 60 inches or more is light gray and 
pale yellow sandy clay loam. 

Permeability of the Uffens soil is moderately siow. 
Available water capacity is low. Effective rooting depth is 
60 inches or more. Runoff is slow, and the hazard of 
water erosion is slight. The hazard of soil blowing is 
severe. The estimated content of exchangeable sodium 
is about 15 to 25 percent. Where this soil has a cover of 
native vegetation, the average annual wetting depth is 
about 12 inches. This soil is strongly saline. 
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This unit is used for livestock grazing, windbreaks, and 
wildlife habitat. 

The potential plant community on the Doak soil is 
mainly blue grama, galleta, Indian ricegrass, and need- 
leandthread. As the potential plant community deterio- 
rates, thë proportion of preferred forage plants de- 
creases and the proportion of less preferred plants in- 
creases. Among the plants that increase are broom 
snakeweed, rubber rabbitbrush, big sagebrush, and 
annual forbs. Suitable grazing management systems are 
those that increase the production of blue grama, need- 
leandthread, western wheatgrass, and Indian ricegrass. 

The potential plant community on the Uffens soil is 
mainly alkali sacaton, galleta, black greasewood, and 
fourwing saltbush. As the potential plant community de- 
teriorates, the proportion of preferred forage plants de- 
creases and the proportion of less preferred plants in- 
creases. Among the plants that increase are black 
greasewood, shadscale, broom snakeweed, and annual 
forbs. Suitable grazing management systems are those 
that increase the production of fourwing saltbush, alkali 
sacaton, western wheatgrass, and galleta. 

Grazing management systems should vary the period 
of use from year to year. Use of such systems helps to 
produce a balanced plant community that provides a 
variety of desirable forage plants throughout the year. 
Proper distribution of livestock grazing generally can be 
accomplished by the use of fences, trails, herding, and 
water developments. 

This unit is suited to such range management prac- 
tices as planned grazing systems, proper grazing use, 
and deferred grazing. It is not suited to range seeding 
because of low precipitation. The Uffens soil has limited 
suitability for ponds or other earthen structures because 
of the high content of sodium. 

If this unit is irrigated, it is suited to windbreaks. The 
main limitations are the hazard of soil blowing and mod- 
erately slow permeability. Among the trees that are suit- 
able for planting are Lombardy poplar, Rocky Mountain 
juniper, Russian-olive, and blue spruce. Among the 
shrubs are multiflora rose, autumn-olive, and New 
Mexico forestiera. 


Dw—Doak-Uffens complex, 3 to 8 percent slopes. 
This map unit is on mesas and plateaus. The native 
vegetation is mainly grass. Elevation is 5,600 to 6,400 
feet. The average annual precipitation is about 8 inches, 
the average annual air temperature is about 53 degrees 
F, and the average frost-free period is about 150 days. 

This unit is 40 percent Doak very fine sandy loam, 3 to 
5 percent slopes, and 35 percent Uffens fine sandy 
loam, 3 to 8 percent slopes. The components of this unit 
are so intricately intermingled that it was not practical to 
map them separately at the scale used. 

Included in this unit are small areas of Shiprock soils 
on mesas and plateaus; Monierco soils on knolls, mesas, 
and plateaus; Muff soils on mesas, in upland valleys, on 
fans, and in swales; and Huerfano soils on mesas and in 
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upland valleys. Included areas make up about 25 per- 
cent of the total acreage. 

The Doak soil is deep and well drained. It formed in 
alluvium derived dominantly from sandstone and shale. 
Typically, the surface layer is brown very fine sandy loam 
about 3 inches thick. The subsoil is yellowish red clay 
loam about 12 inches thick. The substratum to a depth 
of 60 inches or more is reddish brown loam. 

Permeability of the Doak soil is moderately slow. Avail- 
able water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is severe. 
The estimated content of exchangeable sodium is about 
15 to 25 percent. Where this soil has a cover of native 
vegetation, the average annual wetting depth is about 15 
inches. 

The Uffens soil is deep and well drained. It formed in 
alluvium derived dominantly from shale. Typically, the 
surface layer is pale brown fine sandy loam about 4 
inches thick. The subsoil is reddish brown clay loam and 
sandy clay loam about 18 inches thick. The substratum 
to a depth of 60 inches or more is pale yellow sandy 
clay loam. 

Permeability of the Uffens soil is moderately slow. 
Available water capacity is low. Effective rooting depth is 
60 inches or more. Runoff is slow, and the hazard of 
water erosion is slight. The hazard of soil blowing is 
severe. The estimated content of exchangeable sodium 
is about 25 to 75 percent. Where this soil has a cover of 
native vegetation, the average annual wetting depth is 
about 14 inches. This soil is strongly saline. 

This unit is used for livestock grazing, windbreaks, and 
wildlife habitat. 

The potential plant community on the Doak soil is 
mainly blue grama, galleta, Indian ricegrass, and need- 
leandthread. As the potential plant community deterio- 
rates, the proportion of preferred forage plants de- 
creases and the proportion of less preferred plants in- 
creases. Among the plants that increase are broom 
snakeweed, rabbitbrush, big sagebrush, and annual 
forbs. Suitable grazing management systems are those 
that increase the production of blue grama, western 
wheatgrass, Indian ricegrass, and needleandthread. 

The potential plant community on the Uffens soil is 
mainly alkali sacaton, galleta, black greasewood, and 
fourwing saltbush. As the potential plant community de- 
teriorates, the proportion of preferred forage plants de- 
creases and the proportion of less preferred plants in- 
creases. Among the plants that increase are black 
greasewood, shadscale, broom snakeweed, and annual 
forbs. Suitable grazing management systems are those 
that increase the production of alkali sacaton, fourwing 
saltbush, western wheatgrass, and galleta. 

Grazing management systems should vary the period 
of use from year to year. Use of such systems helps to 
produce a balanced plant community that provides a 
variety of desirable forage plants throughout the year. 
Proper distribution of livestock grazing generally can be 
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accomplished by the placement of fences, trails, and 
water developments and by herding. 

This unit is suited to such range management prac- 
tices as deferred grazing, planned grazing systems, and 
proper grazing use. It is not suited to range seeding 
because of low precipitation. The Uffens soil has limited 
suitability for ponds or other earthen structures because 
of the high content of sodium. 

If this unit is irrigated, it is suited to windbreaks. The 
main limitations are the hazard of soil blowing and mod- 
erately slow permeability. Among the trees that are suit- 
able for planting are Lombardy poplar, Rocky Mountain 
juniper, Russian-olive, and blue spruce. Among the 
shrubs are multiflora rose, autumn-olive, and New 
Mexico forestiera. 


DZ—Dune land. This map unit is on mesas and pla- 
teaus and in major drainageways. It consists of deep, 
excessively drained active sand dunes. Slope is 5 to 25 
percent. Elevation is 4,800 to 6,400 feet. The average 
annual precipitation is about 8 inches, the average 
annual air temperature is about 53 degrees F, and the 
average frost-free period is about 150 days. 

This unit is used for wildlife habitat. 


FA—Farb-Persayo-Rock outcrop complex, moder- 
ately steep. This map unit is on hills and breaks. Slope 
is 3 to 30 percent. The native vegetation is mainly 
pinyon, juniper, and grass. Elevation is 5,200 to 6,400 
feet. The average annual precipitation is about 8 inches, 
the average annual air temperature is about 53 degrees 
F, and the average frost-free period is about 150 days. 

This unit is 40 percent Farb fine sandy loam, 3 to 30 
percent slopes; 30 percent Persayo clay loam, 3 to 30 
percent slopes; and 20 percent Rock outcrop, 10 to 30 
percent slopes. The components of this unit are so intri- 
cately intermingled that it was not practical to map them 
separately at the scale used. 

Included in this unit are small areas of Stumble soils 
on valley sides and fans and Doak soils on mesas and 
plateaus. Included areas make up about 10 percent of 
the total acreage. 

The Farb soil is very shallow to shallow and exces- 
sively drained. It formed in residuum derived dominantly 
from sandstone. Typically, the surface layer is pale 
brown fine sandy loam about 7 inches thick. The under- 
lying material to a depth of 10 inches is light yellowish 
brown sandy clay loam. Sandstone is at a depth of 10 
inches. 

Permeability of the Farb soil is moderately rapid. Avail- 
able water capacity is very low. Effective rooting depth is 
5 to 20 inches. Runoff is rapid, and the hazard of water 
erosion is severe. The hazard of soil blowing is severe. 
Where this soil has a cover of native vegetation, the 
average annual wetting depth is about 8 to 12 inches. 

The Persayo soil is shallow and well drained. It formed 
in residuum derived dominantly from shale. Typically, the 
surface layer is light brownish gray clay loam about 2 
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inches thick. The substratum to a depth of 15 inches is 
light brownish gray silty clay loam. Shale is at a depth of 
15 inches. 

Permeability of the Persayo soil is moderately slow. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. Runoff is rapid, and the hazard 
of water erosion is high. The hazard of soil blowing is 
high. Where this soil has a cover of native vegetation, 
the average annual! wetting depth is about 13 to 17 
inches. This soil is slightly saline. 

Rock outcrop is barren sandstone on benches, ridges, 
and breaks. 

This unit is used for livestock grazing, woodland, and 
wildlife habitat. 

The potential plant community on the Farb and Per- 
sayo soils is mainly oneseed juniper, pinyon, antelope 
bitterbrush, and Indian ricegrass. As the potential plant 
community deteriorates, the proportion of preferred 
forage plants decreases and the proportion of less pre- 
ferred plants increases. Among the plants that increase 
are oneseed juniper, big sagebrush, broom snakeweed, 
and annual forbs. 

Suitable grazing management systems are those that 
increase the production of antelope bitterbrush, Indian 
ricegrass, and mountainmahogany and that vary the 
period of use from year to year. Use of such systems 
helps to produce a balanced plant community that pro- 
vides a variety of desirable forage plants throughout the 
year. Proper distribution of livestock grazing generally 
can be accomplished by the placement of access roads, 
trails, and fences and by herding. 

This unit is suited to such range mangement practices 
as deferred grazing, proper grazing use, and planned 
grazing systems. It is not suited to brush management, 
range seeding, or construction of pipelines because of 
low precipitation and very shallow and shallow soil 
depth. : 

This unit produces stands of juniper and pinyon. The 
Farb soil is poorly suited to the production of these 
species. It can produce about 5 cords of wood per acre 
in a stand of trees that averages 5 inches in diameter 
measured at a height of 1 foot. The Persayo soil also is 
poorly suited to the production of these species. It can 
produce about 9 cords of wood per acre in a stand of 
trees that averages 5 inches in diameter measured at a 
height of 1 foot. 

Deterioration of the stands of pinyon and juniper on 
this unit can be prevented if these trees are managed for 
a combination of uses, including wood production. 


FP—Fluvaquents, ponded. These deep, very poorly 
drained soils are on flood plains. They formed in alluvium 
derived from mixed sources. Slope is 0 to 1 percent. The 
native vegetation is mainly salt-tolerant grasses, cattails, 
and sedges. Elevation is 4,800 to 6,000 feet. The aver- 
age annual precipitation is about 8 inches, the average 
annual air temperature is about 53 degrees F, and the 
average frost-free period is about 150 days. 
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Typically, the surface is covered with a mat of decom- 
posing organic matter about 4 inches thick. The surface 
layer is grayish brown loam about 4 inches thick. The 
upper 26 inches of the underlying material is light brown- 
ish gray loam. The lower part to a depth of 60 inches is 
multicolored stratified sand, loamy sand, and gravel. 

Permeability of Fluvaquents, ponded, is very slow to 
very rapid. Available water capacity is low to very high. 
Effective rooting depth is 60 inches or more. Runoff is 
very slow, and the hazard of water erosion is slight. The 
hazard of soil blowing is slight. 

This unit is used for wildlife habitat. 


Fr—Fruitland sandy loam, 0 to 2 percent slopes. 
This deep, well drained soil is on fans and in valleys. It 
formed in alluvium derived dominantly from sandstone 
and shale. The vegetation in areas not cultivated’ is 
mainly grass. Elevation is 4,800 to 6,000 feet. The aver- 
age annual precipitation is about 8 inches, the average 
annual air temperature is about 53 degrees F, and the 
average frost-free period is about 150 days. 

Typically, the surface layer is brown sandy loam about 
7 inches thick. The underlying material to a depth of 60 
inches or more is pale brown and light yellowish brown 
sandy loam. 

Included in this unit are small areas of Stumble soils 
on the sides of valleys and Fruitland sandy clay loam 
throughout the unit. Included areas make up about 5 
percent of the total acreage. 

Permeability of this Fruitland soil is moderately rapid. 
Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is severe. Where this soil has a cover of native 
vegetation, the average annual wetting depth is about 20 
inches. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa and pasture. Among the other crops are 
corn, small grain, and fruit. Some areas are used for 
urban development, windbreaks, and wildlife habitat. 

If this unit is used for irrigated crops, the main limita- 
tion is the hazard of soil blovving. 

Furrow, border, corrugation, and sprinkler irrigation 
systems are suited to this unit. Sprinkler irrigation is the 
most suitable method of applying vvater. VVater should be 
applied in amounts sufficient to wet the root zone but in 
amounts small enough to minimize the leaching of plant 
nutrients. 

Tillage should be kept to a minimum. Maintaining crop 
residue on or near the surface reduces runoff, reduces 
soil blowing, and helps to maintain soil tilth and organic 
matter content. Production of crops can be maintained 
or increased by the use of fertilizer. Most crops, except 
legumes, respond to application of nitrogen. Legumes 
respond to phosphate. 

. This unit is well suited to urban development. It has 
few limitations. Seepage is a limitation for sewage 
lagoon areas. 
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If this unit is irrigated, it is suited to windbreaks. The 
main limitation is the hazard of soil blowing. Among the 
trees that are suitable for planting are Lombardy poplar, 
Russian-olive, and blue spruce. Among the shrubs are 
multiflora rose, autumn-olive, and New Mexico forestiera. 


Fs—Fruitland sandy loam, 2 to 5 percent slopes. 
This deep, well drained soil is on fans and in valleys. It 
formed in alluvium derived dominantly from sandstone 
and shale. The vegetation in areas not cultivated is 
mainly grass. Elevation is 4,800 to 6,400 feet. The aver- 
age annual precipitation is about 8 inches, the average 
annual air temperature is about 53 degrees F, and the 
average frost-free period is about 150 days. . 

Typically, the surface layer is brown sandy loam about 
6 inches thick. The underlying material to a depth of 60 
inches or more is pale brown sandy loam. 

Included in this unit are small areas of Stumble soils 
on the sides of valleys and Fruitland sandy clay loam 
throughout the unit. Included areas make up about 5 
percent of the total acreage. 

Permeability of this Fruitland soil is moderately rapid. 
Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is moderate. The hazard of soil 
blowing is severe. Where this soil has a cover of native 
vegetation, the average annual wetting depth is about 20 
inches. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa and pasture. Among the other crops are 
corn, small grain, and fruit. Some areas are used for 
urban development, windbreaks, and wildlife habitat. 

If this unit is used for irrigated crops, the main limita- 
tions are the hazard of soil blowing and slope. 

Furrow, border, corrugation, and sprinkler irrigation 
systems are suited to this soil. Sprinkler irrigation is the 
most suitable method of applying water. Water should be 
applied in amounts sufficient to wet the root zone but in 
amounts small enough to minimize the leaching of plant 
nutrients. 

Tillage should be kept to a minimum. Maintaining crop 
residue on or near the surface reduces runoff, reduces 
soil blowing, and helps to maintain soil tilth and organic 
matter content. Production of crops can be maintained 
or increased by the use of fertilizer. Most crops, except 
legumes, respond to application of nitrogen. Legumes 
respond to phosphate. 

This unit is well suited to urban development. It has 
few limitations. Seepage is a limitation for sewage 
lagoon areas. 

If this unit is irrigated, it is suited to windbreaks. The 
main limitations are the hazard of soil blowing and slope. 
Among the trees that are suitable for planting are Lom- 
bardy poplar, Russian-olive, Rocky Mountain juniper, and 
blue spruce. Among the shrubs are multiflora rose, 
autumn-olive, and New Mexico forestiera. 


Ft—Fruitland sandy loam, wet, 0 to 2 percent 
slopes. This deep, somewhat poorly drained soil is on 
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fans and in valleys. It formed in alluvium derived domi- 
nantly from sandstone and shale. The vegetation in 
areas not cultivated is mainly grass. Elevation is 4,800 to 
6,000 feet. The average annual precipitation is about 8 
inches, the average annual air temperature is about 53 
degrees F, and the average frost-free period is about 
150 days. 

Typically, the surface layer is brown sandy loam about 
6 inches thick. The underlying material to a depth of 60 
inches or more is pale brown sandy loam. 

Included in this unit are small areas of Beebe Variant 
soils on fans, flood plains, and low terraces and Fruitland 
sandy clay loam throughout the unit. Included areas 
make up about 10 percent of the total acreage. 

Permeability of this Fruitland soil is moderately rapid. 
Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is severe. A seasonal high water table is at a 
depth of 24 to 60 inches during the irrigation season. 
Where this soil has a cover of native vegetation, the 
average annual wetting depth is about 20 inches. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa and pasture. Among the other crops are 
corn and small grain. Some areas are used for urban 
development, windbreaks, and wildlife habitat. 

it this unit is used for irrigated crops, the main limita- 
tion is wetness. The selection of crops that can be 
grown is limited by the seasonal high water table. The 
water table can be lowered by installing an adequate 
drainage system. 

Furrow, border, corrugation, and sprinkler irrigation 
systems are suited to this unit. Sprinkler irrigation is the 
most suitable method of applying water. The method 
used generally is governed by the crop. Water should be 
applied in amounts sufficient to wet the root zone but in 
amounts small enough to minimize the leaching of plant 
nutrients. 

Maintaining crop residue on or near the surface re- 
duces runoff, reduces soil blowing, and helps to maintain 
soil tilth and organic matter content. Production of crops 
can be maintained or increased by the use of fertilizer. 
Most crops, except legumes, respond to application of 
nitrogen. Legumes respond to phosphate. 

This unit is poorly suited to urban development. The 
main limitation is wetness. Wetness can be reduced by 
installing drain tile around footings. 

If this unit is irrigated, it is suited to windbreaks. The 
main limitation is wetness. The selection of trees and 
shrubs is limited to those varieties that can tolerate the 
seasonal high water table. 


Fu—Fruitland loam, 1 to 3 percent slopes. This 
deep, well drained soil is on fans and in valleys. It 
formed in alluvium derived dominantly from sandstone 
and shale. The vegetation in areas not cultivated is 
mainly grass. Elevation is 4,800 to 6,000 feet. The aver- 
age annual precipitation is about 8 inches, the average 
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annual air temperature is about 53 degrees F, and the 
frost-free period is about 150 days. 

Typically, the surface layer is brown loam about 8 
inches thick. The underlying material to a depth of 60 
inches or more is brown and pale brown sandy loam. 

Included in this unit are small areas of Turley soils on 
fans and in valleys throughout the unit. Included areas 
make up about 5 percent of the total acreage. 

Permeability of this Fruitland soil is moderately rapid. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is slow, and the hazard of 
water erosion is slight. The hazard of soil blowing is 
moderate. Where this soil has a cover of native vegeta- 
tion, the average annual wetting depth is about 12 
inches. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa and pasture. Among the other crops are 
corn, small grain, and fruit. Some areas are used for 
urban development, windbreaks, and wildlife habitat. 

If this unit is used for irrigated crops, the main limita- 
tion is the hazard of soil blowing. 

Furrow, border, corrugation, and sprinkler irrigation 
systems are suited to this unit. Sprinkler irrigation is the 
most suitable method of applying water. The method 
used generally is governed by the crop. Water should be 
applied in amounts sufficient to wet the root zone but in 
amounts small enough to minimize the leaching of plant 
nutrients. 

Maintaining crop residue on or near the surface re- 
duces runoff, reduces soil blowing, and helps to maintain 
soil tilth and organic matter content. Production of crops 
can be maintained or increased by the use of fertilizer. 
Most crops, except legumes, respond to application of 
nitrogen. Legumes respond to phosphate. 

This unit is well suited to urban development. It has 
few limitations. Seepage is a limitation for sewage 
lagoon areas. 

If this unit is irrigated, it is suited to windbreaks. It has 
few limitations. Among the trees that are suitable for 
planting are Lombardy poplar, Russian-olive, Rocky 
Mountain juniper, and blue spruce. Among the shrubs 
are multiflora rose, autumn-olive, and New Mexico fores- 
tiera. 


Fw—Fruitland loam, 5 to 8 percent slopes. This 
deep, well drained soil is on fans and in valleys. It 
formed in alluvium derived dominantly from sandstone 
and shale. The vegetation in areas not cultivated is 
mainly grass. Elevation is 4,800 to 6,000 feet. The aver- 
age annual precipitation is about 8 inches, the average 
annual air temperature is about 53 degrees F, and the 
average frost-free period is about 150 days. 

Typically, the surface layer is light brownish gray loam 
about 3 inches thick. The underlying material to a depth 
of 60 inches or more is light olive brown, light brownish 
gray, and light gray sandy loam. 

Included in this unit are small areas of Fruitland sandy 
loam, 0 to 2 percent slopes, throughout the unit. Includ- 
ed areas make up about 25 percent of the total acreage. 
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Permeability of this soil is moderately rapid. Available 
water capacity is moderate. Effective rooting depth is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is moderate. The hazard of soil blowing is 
moderate. Where this soil has a cover of native vegeta- 
tion, the average annual wetting depth is about 12 
inches. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa and pasture. Some areas are used for 
urban development, windbreaks, and wildlife habitat. 

If this unit is used for irrigated crops, the main limita- 
tions are slope and the hazard of erosion. 

Furrow, border, corrugation, and sprinkler irrigation 
systems are suited to this unit. Sprinkler irrigation is the 
most suitable method of applying water. The method 
used generally is governed by the crop. Water should be 
applied in amounts sufficient to wet the root zone but in 
amounts small enough to minimize the leaching of plant 
nutrients. 

Tillage should be kept to a minimum. Maintaining crop 
residue on or near the surface reduces runoff, reduces 
soil blowing, helps to control erosion, and helps to main- 
tain soil tilth and organic matter content. Production of 
crops can be maintained or increased by the use of 
fertilizer. Most crops, except legumes, respond to appli- 
cation of nitrogen. Legumes respond to phosphate. 

This unit is well suited to urban development. It has 
few limitations. Seepage is a limitation for sewage 
lagoon areas. 

If this unit is irrigated, it is suited to windbreaks. 
Among the trees that are suitable for planting are Lom- 
bardy poplar, Russian-olive, Rocky Mountain juniper, and 
blue spruce. Among the shrubs are multiflora rose, 
autumn-olive, and New Mexico forestiera. 


FX—Fruitland-Persayo-Sheppard complex, hilly. 
This map unit is on hills, mesas, plateaus, fans, and 
breaks (fig. 3). Slope is 5 to 30 percent. The native 
vegetation is mainly grass and some pinyon and juniper. 
Elevation is 4,800 to 6,400 feet. The average annual 
precipitation is about 8 inches, the average annual air 
temperature is about 53 degrees F, and the average 
frost-free period is about 150 days. 

This unit is 40 percent Fruitland sandy loam, 30 per- 
cent Persayo clay loam, and 25 percent Sheppard loamy 
fine sand. The components of this unit are so intricately 
intermingled that it was not practical to map them sepa- 
rately at the scale used. 

Included in this unit are small areas of Farb soils on 
hills and breaks and rock outcrop on ridges and hills 
throughout the unit. Included areas make up about 5 
percent of the total acreage. 

The Fruitland soil is deep and well drained. It formed 
in alluvium derived dominantly from sandstone and 
shale. Typically, the surface layer is brown sandy loam 
about 4 inches thick. The underlying material to a depth 
of 60 inches or more is brown fine sandy loam. 

Permeability of the Fruitland soil is moderately rapid. 
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Figure 3.—Area of Fruitland-Persayo-Sheppard complex, hilly, in 
foreground and Badland-Rock outcrop-Persayo complex, extremely 
steep, in background. 


Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is moderate. The hazard of soil 
blowing is severe. Where this soil has a cover of native 
vegetation, the average annual wetting depth is about 24 
inches. 

The Persayo soil is shallow and well drained. It formed 
in residuum derived dominantly from shale. Typically, the 
surface layer is light brownish gray clay loam about 2 
inches thick. The substratum, to a depth of 18 inches, is 
light yellowish brown clay loam. Shale is at a depth of 18 
inches. 

Permeability of the Persayo soil is moderately slow. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. Runoff is rapid, and the hazard 
of water erosion is high. The hazard of soil blowing is 
severe. Where this soil has a cover of native vegetation, 
the average annual wetting depth is about 12 inches. 
This soil is slightly saline. 
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The Sheppard soil is deep and somewhat excessively 
drained. It formed in eolian material derived from mixed 
sources. Typically, the surface layer is light yellowish 
brown loamy fine sand about 4 inches thick. The under- 
lying material to a depth of 60 inches or more is light 
yellowish brown loamy fine sand and fine sand. 

Permeability of the Sheppard soil is rapid. Available 
water capacity is low. Effective rooting depth is 60 
inches or more. Runoff is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is very 
severe. Where this soil has a cover of native vegetation, 
the average annual wetting depth is about 24 inches. 

This unit is used for livestock grazing, woodland, wind- 
breaks, and wildlife habitat. 

The potential plant community on the Fruitland soil is 
mainly Indian ricegreas, blue grama, fourwing saltbush, 
and giant dropseed. The potential plant community on 
the Sheppard soil is mainly Indian ricegrass, giant drop- 
seed, alkali sacaton, and sand sagebrush. As the poten- 
tial plant community on these soils deteriorates, the pro- 
portion of preferred forage plants decreases and the 
proportion of less preferred plants increases. Among the 
plants that increase are broom snakeweed, Mormon-tea, 
threeawn, and annual forbs. Suitable grazing manage- 
ment systems on the Fruitland and Sheppard soils are 
those that increase the production of Indian ricegrass, 
giant dropseed, fourwing saltbush, and blue grama. 

The potential plant community on the Persayo soil is 
mainly oneseed juniper, pinyon, antelope bitterbrush, and 
blue grama. As the potential plant community deterio- 
rates, the proportion of preferred forage plants de- 
creases and the proportion of less preferred plants in- 
creases. Among the plants that increase are broom 
snakevveed, big sagebrush, oneseed juniper, and annual 
forbs. Suitable grazing management systems are those 
that increase the production of antelope bitterbrush and 
blue grama. ۱ 

Grazing management systems should vary the period 
of use from year to year. Use of such systems helps to 
produce a balanced plant community that provides a 
variety of desirable forage plants throughout the year. 
Proper distribution of livestock grazing generally can be 
accomplished by the use of herding, salting, fencing, and 
water developments. 

This unit is suited to such range management prac- 
tices as deferred grazing, proper grazing use, and 
planned grazing systems. The Persayo soil is not suited 
to range seeding, brush management, or earthen struc- 
tures because of low precipitation and shallow soil 
depth. The Sheppard soil is not suited to range seeding 
because of low precipitation and the hazard of soil blow- 
ing. 

The Persayo soil produces stands of oneseed juniper 
and pinyon. This soil is suited to the production of these 
species. It can produce about 8 cords of wood per acre 
in a stand of trees that averages 5 inches in diameter 
measured at a height of 1 foot. Deterioration of the 
stands of pinyon and oneseed juniper on this soil can be 
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prevented by managing the trees for a combination of 
uses, including wood production. 

If this unit is irrigated, it is suited to windbreaks. The 
main limitation is the hazard of soil blowing. Among the 
trees that are suitable for planting are Lombardy poplar, 
Rocky Mountain juniper, Russian-olive, and blue spruce. 
Among the shrubs are multiflora rose, autumn-olive, and 
New Mexico forestiera. 


Fy—Fruitland-Slickspots complex, 0 to 3 percent 
slopes. This map unit is on fans and in valleys. The 
vegetation in areas not cultivated is mainly grass. Eleva- 
tion is 4,800 to 6,000 feet. The average annual precipita- 
tion is about 8 inches, the average annual air tempera- 
ture is about 53 degrees F, and the average frost-free 
period is about 150 days. 

This unit is 75 percent Fruitland sandy loam, 0 to 3 
percent slopes and 20 percent Slickspots. The compo- 
nents of this unit are so intricately intermingled that it 
was not practical to map them separately at the scale 
used. 

Included in this unit are small areas of Stumble soils 
on fans throughout the unit. Included areas make up 
about 5 percent of the total acreage. 

The Fruitland soil is deep and well drained. It formed 
in alluvium derived dominantly from sandstone and 
shale. Typically, the surface layer is brown sandy loam 
about 9 inches thick. The underlying material to a depth 
of 60 inches or more is pale brown and light yellovvish 
brown sandy loam. 

Permeability of the Fruitland soil is moderately rapid. 
Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is moderate. The hazard of soil 
blowing is severe. Where this soil has a cover of native 
vegetation, the average annual wetting depth is about 24 


inches. 
Slickspots are strongly alkaiattected EU The estimat- 
ed content of exchangeable sodium is o 50 percent. 
The surface layer is easily puddled and crusted. The 
underlying material is dense and is slowly permeable. 
Slickspots are circular areas 4 to 10 feet in diameter. 
They support little or no vegetation. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa and irrigated pasture. Among the other 
crops are corn and small grain. Some areas are used for 
urban development, windbreaks, and wildlife habitat. 

If this unit is used for irrigated crops, the main limita- 
tions are the hazard of soil blowing and the areas of 
Slickspots. 

Furrow, border, corrugation, and sprinkler irrigation 
systems are suited to this unit. The method used gener- 
ally is governed by the crop. If furrow or corrugation 
irrigation systems are used, runs should be on the con- 
tour or across the slope. Water should be applied in 
amounts sufficient to wet the root zone but in amounts 
small enough to minimize the leaching of plant nutrients. 

Maintaining crop residue on or near the surface re- 
duces runoff, reduces soil blowing, and helps to maintain 
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soil tilth and organic matter content. Application of 
gypsum or sulfur can reduce the content of sodium and 
increase the permeability of Slickspots. Production of 
crops can be maintained or increased by the use of 
fertilizer. Most crops, except legumes, respond to appli- 
cation of nitrogen. Legumes respond to phosphate. 

The Fruitland soil is well suited to urban development. 
It has few limitations. Seepage is a limitation for sewage 
lagoon areas. 

Slickspots are poorly suited to urban development. 
The main limitations are the high content of sodium and 
slow permeability. 

If this unit is irrigated, it is suited to windbreaks. The 
main limitations are the hazard of soil blowing and the 
areas of Slickspots. Among the trees that are suitable for 
planting are Lombardy poplar, Russian-olive, Rocky 
Mountain juniper, and blue spruce. Among the shrubs 
are multiflora rose, autumn-olive, and New Mexico fores- 
tiera. 


Ga— Garland loam. This deep, well drained soil is on 
terraces and sides of valleys. It formed in alluvium de- 
rived from mixed sources. Slope is 0 to 3 percent. The 
vegetation in areas not cultivated is mainly grass. Eleva- 
tion is 4,800 to 6,000 feet. The average annual precipita- 
tion is about 8 inches, the average annual air tempera- 
ture is about 53 degrees F, and the average frost-free 
period is about 150 days. 

Typically, the surface layer is brown loam about 4 
inches thick. The subsoil is brown clay loam about 20 
inches thick. The substratum to a depth of 60 inches or 
more is light brownish gray very gravelly loamy sand and 
multicolored very gravelly sand. 

Included in this unit are small areas of Doak soils on 
terraces. Included areas make up about 5 percent of the 
total acreage. 

Permeability of this Garland soil is moderate to a 
depth of 24 inches and rapid below this depth. Available 
water capacity is moderate. Effective rooting depth is 60 
inches or more. Runoff is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is moderate. 
Where this soil has a cover of native vegetation, the 
average annual wetting depth is about 15 inches. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa and pasture. Among the other crops are 
corn, small grain, and fruit. Some areas are used for 
urban development and wildlife habitat. 

If this unit is used for irrigated crops, the main limita- 
tion is the hazard of soil blowing. 

Furrow, border, corrugation, and sprinkler irrigation 
systems are suited to this unit. The method used gener- 
ally is governed by the crop. If furrow or corrugation 
irrigation systems are used, runs should be on the con- 
tour or across the slope. Water should be applied in 
amounts sufficient to wet the root zone but in amounts 
small enough to minimize leaching of plant nutrients. 

Maintaining crop residue on or near the surface re- 
duces runoff, reduces soil blowing, and helps to maintain 
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soil tilth and organic matter content. Production of crops 
can be maintained or increased by the use of fertilizer. 
Most crops, except legumes, respond to application of 
nitrogen. Legumes respond to phosphate. 

This unit is suited to urban development. The main 
limitations for buildings and roads are moderate shrink- 
swell potential and low soil strength. 

Roads should be designed to offset the limited ability 
of the soil in this unit to support traffic. If buildings are 
constructed on this unit, properly designing foundations 
and footings and diverting runoff away from buildings 
help to prevent structural damage resulting from shrink- 
ing and swelling. 

The main limitation for sewage lagoon areas and 
trench type sanitary landfills is seepage. 


Gr—Green River fine sandy loam. This deep, some- 
what poorly drained soil is on flood plains and low river 
terraces. ቪ formed in alluvium derived from mixed 
sources. Slope is O to 1 percent. The vegetation in areas 
not cultivated is mainly grass. Elevation is 4,800 to 6,000 
feet. The average annual precipitation is about 8 inches, 
the average annual air temperature is about 53 degrees 
F, and the average frost-free period is about 150 days. 

Typically, the surface layer is pale brown fine sandy 
loam about 6 inches thick. The underlying material to a 
depth of 60 inches or more is brown and light yellowish 
brown, stratified fine sandy loam, sandy loam, and loam. 

Included in this unit are small areas of Werlog soils 
and saline spots on flood plains and low river terraces. 
Included areas make up about 10 percent of the total 
acreage. 

Permeability of this Green River soil is moderate. 
Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is moderate. A seasonal high water table is at a 
depth of 24 to 60 inches during the irrigation season. 
This soil is subject to frequent, brief periods of flooding 
from March through September. Where this soil has a 
cover of native vegetation, the average annual wetting 
depth is about 16 inches. This soil is slightly saline. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa and pasture. Among the other crops is 
small grain. Some areas are used for urban development 
and wildlife habitat. 

If this unit is used for irrigated crops, the main limita- 
tions are the hazard of flooding, wetness, and excess 
salt. The selection of crops that can be grown is limited 
by the seasonal high water table and by the salinity and 
alkalinity of the soil. The water table can be lowered by 
installing an adequate drainage system. The risk of 
flooding can be reduced by the use of levees, dikes, and 
diversions. 

Furrow, border, corrugation, and sprinkler irrigation 
systems are suited to this unit. The method used gener- 
ally is governed by the crop. Water should be applied in 
amounts sufficient to wet the root zone but in amounts 
small enough to minimize the leaching of plant nutrients. 
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Maintaining crop residue on or near the surface re- 
duces runoff, reduces soil blowing, and helps to maintain 
soil tilth and organic matter content. Production of crops 
can be maintained or increased by the use of fertilizer. 
Most crops, except legumes, respond to application of 
nitrogen. Legumes respond to phosphate. 

This unit is poorly suited to urban development. The 
main limitations are the hazard of flooding, wetness, and 
seepage. Flooding can be controlled only by the use of 
major flood control structures. 

If this unit is irrigated, it is suited to windbreaks. The 
main limitations are the hazard of flooding, wetness, and 
excess salt. The selection of trees and shrubs is limited 
to those varieties that can tolerate the seasonal high 
water table. 


GY—Gypsiorthids-Badland-Stumble complex, mod- 
erately steep. This map unit is on hills, knolls, and 
breaks and in valleys. Slope is 5 to 30 percent. The 
native vegetation is mainly grass and some pinyon and 
juniper. Elevation is 4,800 to 6,000 feet. The average 
annual precipitation is about 8 inches, the average 
annual air temperature is about 53 degrees F, and the 
average frost-free period is about 150 days. 

This unit is 35 percent Gypsiorthids, 5 to 30 percent 
slopes; 35 percent Badland, 5 to 30 percent slopes; and 
15 percent Stumble loamy sand, 5 to 8 percent slopes. 
The components of this unit are so intricately intermin- 
gled that it was not practical to map them separately at 
the scale used. 

Included in this unit are small areas of Farb and Per- 
sayo soils on hills and breaks throughout the unit. Includ- 
ed areas make up about 15 percent of the total acreage. 

Gypsiorthids are very shallow to deep and well drained 
to excessively drained. They formed in material derived 
dominantly from gypsum. No single profile is typical of 
Gypsiorthids, but one commonly observed in the survey 
area has a surface layer of pale yellow sandy loam 
about 4 inches thick. The substratum to a depth of 16 
inches is light gray sandy loam. Gypsum is at a depth of 
16 inches. 

Permeability of the Gypsiorthids is slow to rapid. Avail- 
able water capacity is very low to high. Effective rooting 
depth is 6 to 60 inches. Runoff is slow to medium, and 
the hazard of water erosion is slight to moderate. The 
hazard of soil blowing is severe. Where these soils have 
a cover of native vegetation, the average annual wetting 
depth is 6 to 15 inches. 

Badland consists of nonstony, barren shale uplands 
that are dissected by deep, intermittent drainageways 
and gullies. 

The Stumble soil is deep and somewhat excessively 
drained. It formed in alluvium derived dominantly from 
sandstone and shale. Typically, the surface layer is yel- 
lovvish brown loamy sand about 8 inches thick. The un- 
derlying material to a depth of 60 inches or more is light 
yellowish brown and pale brown loamy sand and sand. 

Permeability of the Stumble soil is rapid. Available 
water capacity is low. Effective rooting depth is 60 
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inches or more. Runoff is very slow, and the hazard of 
water erosion is slight. The hazard of soil blowing is very 
severe. Where this soil has a cover of native vegetation, 
the average annual wetting depth is about 24 inches. 

This unit is used for livestock grazing and wildlife habi- 
tat. . 

The potential plant community on the Stumble soil is 
mainly Indian ricegrass, giant dropseed, alkali sacaton, 
and bottlebrush squirreltail. As the potential plant com- 
munity deteriorates, the proportion of preferred forage 
plants decreases and the proportion of less preferred 
plants increases. Among the plants that increase are 
Mormon-tea, broom snakeweed, sandhill muhly, and 
sand sagebrush. 

Suitable grazing management systems are those that 
increase the production of giant dropseed, alkali saca- 
ton, Indian ricegrass, and needleandthread and that vary 
the period of use from year to year. Use of such systems 
helps to produce a balanced plant community that pro- 
vides a variety of desirable forage plants throughout the 
year. Proper distribution of livestock grazing generally 
can be accomplished by the placement of fences, pipe- 
lines, and wells and by herding. 

This unit is suited to such range management prac- 
tices as deferred grazing, proper grazing use, and 
planned grazing systems. It is not suited to range seed- 
ing or brush management because of low precipitation 
and the hazard of soil blowing. 


HA—Haplargids-Blackston-Torriorthents complex, 
very steep. This map unit is on terraces, mesas, and 
plateaus. Slope is 8 to 50 percent. The native vegetation 
is mainly grass and scattered pinyon and juniper. Eleva- 
tion is 4,800 to 7,200 feet. The average annual precipita- 
tion is about 9 inches, the average annual air tempera- 
ture is about 52 degrees F, and the average frost-free 
period is about 140 days. 

This unit is 45 percent Haplargids, 8 to 50 percent 
slopes; 30 percent Blackston gravelly loam, 8 to 40 per- 
cent slopes; and 20 percent Torriorthents, 8 to 50 per- 
cent slopes. The components of this unit are so intricate- 
ly intermingled that it vvas not practical to map them 
separately at the scale used. 

Included in this unit are small areas of rock outcrop on 
ledges, shelves, and breaks. Included areas make up 
about 5 percent of the total acreage. 

Haplargids are shallow to deep and well drained to 
excessively drained. They formed in alluvium derived 
from mixed sources. No single profile is typical of Haplar- 
gids, but one commonly observed in the survey area has 
a surface layer of dark brown cobbly sandy loam about 7 
inches thick. The subsoil:is brown and yellowish brown 
cobbly sandy clay loam about 19 inches thick. The sub- 
stratum to a depth of 60 inches or more is light brownish 
gray, light gray, and pale olive cobbly sandy clay loam 
and loam. 

Permeability of Haplargids is moderate to moderately 
slow. Available water capacity is low to high. Effective 
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rooting depth is 14 to 60 inches. Runoff is slow to rapid, 
and the hazard of water erosion is slight to severe. The 
hazard of soil blowing is slight. Where this soil has a 
cover of native vegetation, the average annual wetting 
depth is about 14 inches. 

The Blackston soil is deep and well drained. It formed 
in alluvium derived from mixed sources. Typically, the 
surface layer is yellowish brown gravelly loam about 2 
inches thick. The subsoil is brown gravelly loam about 9 
inches thick. The upper 17 inches of the substratum is 
pinkish white very gravelly clay loam. The lower part to a 
depth of 60 inches is multicolored very gravelly sand. 

Permeability of the Blackston soil is moderately slow 
to a depth of 26 inches and rapid below this depth. 
Available water capacity is low. Effective rooting depth is 
60 inches or more. Runoff is slow, and the hazard of 
water erosion is slight. The hazard of soil blowing is 
moderate. Where this soil has a cover of native vegeta- 
tion, the average annual wetting depth is about 11 
inches. ۱ 

Torriorthents are shallow to deep and well drained. 
They formed in alluvium derived from mixed sources. No 
single profile is typical of Torriorthents, but one common- 
ly observed in the survey area has a surface layer of 
light brownish gray cobbly loam about 3 inches thick. 
The substratum to a depth of 15 inches is light brownish 
gray clay loam. Shale is at a depth of 15 inches. 

Permeability of Torriorthents is moderately rapid to 
moderately slow. Available water capacity is low to high. 
Effective rooting depth is 10 to 60 inches. Runoff is slow 
to rapid, and the hazard of water erosion is slight to 
severe. The hazard of soil blowing is slight. Where this 
soil has a cover of native vegetation, the average annual 
wetting depth is 10 to 15 inches. 

This unit is used for livestock grazing, urban develop- 
ment, woodland, and wildlife habitat. 

' The potential plant community on the Blackston soil is 
mainly New Mexico feathergrass, fourwing saltbush, 
Indian ricegrass, and galleta. As the potential plant com- 
munity deteriorates, the proportion of preferred forage 
plants decreases and the proportion of less preferred 
plants increases. Among the plants that increase are 
broom snakeweed, rabbitbrush, and big sagebrush. 

Suitable grazing management systems are those that 
increase the production of Indian ricegrass, fourwing 
saltbush, galleta, and needleandthread and that vary the 
period of use from year to year. Use of such systems 
helps to produce a balanced plant community that pro- 
vides a variety of desirable forage plants throughout the 
year. Proper distribution of livestock grazing generally 
can be accomplished by the placement of fences, salting 
facilities, and water developments and by herding. 

This unit is suited to such range management prac- 
tices as deferred grazing, planned grazing systems, and 
proper grazing use. It is not suited to range seeding or 
brush management because of low precipitation and 
steepness of slope. 
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Haplargids and Torriorthents have variable properties. 
If these soils are used for urban development, onsite 
investigation is needed. 

The Blackston soil is poorly suited to urban develop- 
ment. The main limitation is slope. Excavations can also 
have unstable walls. 

This unit produces stands of pinyon and oneseed juni- 
per. It is moderately well suited to the production of 
these species. It can produce about 11 cords of wood 
per acre in a stand of trees that averages 5 inches in 
diameter measured at a height of 1 foot. Deterioration of 
the stands of pinyon and juniper on this unit can be 
prevented by managing the trees for a combination of 
uses, including wood production. 


HU—Huerfano-Muff-Uffens complex, gently_slop- 
ing. This map unit is on mesas and in valleys 
Slope is O to 8 percent. The native vegetation is mainly 
grass. Elevation is 5,600 to 6,400 feet. The average 
annual precipitation is about 8 inches, the average 
annual air temperature is about 53 degrees F, and the 
average frost-free period is about 150 days. 

This unit is 40 percent Huerfano sandy clay loam, O to 
3 percent slopes; 30 percent Muff very fine sandy loam, 
0 to 8 percent slopes; and 20 percent Uffens fine sandy 
loam, O to 5 percent slopes. The components of this unit 
are so intricately intermingled that it was not practical to 
map them separately at the scale used. 

Included in this unit are small areas of Avalon and 
Shiprock soils on mesas and plateaus; Doak soils on 
mesas, plateaus, and terraces; and Notal soils on fans 
and valley bottoms. Included areas make up about 10 
percent of the total acreage. 

The Huerfano soil is shallow and well drained. It 
formed in alluvium and residuum derived dominantly from 
shale and siltstone. Typically, the surface layer is light 
yellowish brown sandy clay loam about 1 inch thick. The 
subsurface layer is light gray sandy clay loam about 1 
inch thick. The subsoil is dark yellowish brown, brown, 
and yellowish brown clay loam and sandy clay loam 
about 13 inches thick. Shale is at a depth of 15 inches. 

Permeability of the Huerfano soil is moderately slow. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. Runoff is medium, and the 
hazard of water erosion is moderate. The hazard of soil 
blowing is severe. The estimated content of exchange- 
able sodium is about 25 to 75 percent. Where this soil 
has a cover of native vegetation, the average annual 
wetting depth is about 4 inches. 

The Muff soil is moderately deep and well drained. It 
formed in alluvium derived dominantly from shale. Typi- 
cally, the surface layer is pale brown very fine sandy 
loam about 3 inches thick. The subsurface layer is light 
gray very fine sandy loam about 1 inch thick. The subsoil 
is brown and light brown clay loam about 20 inches 
thick. Shale is at a depth of 24 inches. 

Permeability of the Muff soil is slow. Available water 
capacity is low. Effective rooting depth is 20 to 40 
inches. Runoff is medium, and the hazard of water ero- 
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Figure 4.—Area of Huerfano-Muff-Uffens complex, gently sloping, in foreground, Doak-Avalon association in middle background, and Farb- 
Persayo-Rock outcrop complex, moderately steep, in far background. 


sion is moderate. The hazard of soil blowing is severe. 
The estimated content of exchangeable sodium is about 
25 to 75 percent. Where this soil has a cover of native 
vegetation, the average annual wetting depth is about 6 
inches. This soil is slightly saline. 

The Uffens soil is deep and well drained. It formed in 
alluvium derived dominantly from shale. Typically, the 
surface layer is pale brown and light yellowish brown fine 
sandy loam and very fine sandy loam about 8 inches 
thick. The subsurface layer is light gray very fine sandy 
loam about 11 inches thick. The substratum to a depth 
of 60 inches or more is pale brown sandy clay loamfgo ] 


Permeability of the Uffens soil is moderately slow. 
Available water capacity is low. Effective rooting depth is 
60 inches or more. Runoff is slow, and the hazard of 
water erosion is slight. The hazard of soil blowing is 
severe. The estimated content of exchangeable sodium 
is about 25 to 75 percent. Where this soil has a cover of 
native vegetation, the average annual wetting depth is 
about 12 inches. 

This unit is used for livestock grazing and wildlife habi- 
tat. 


The potential plant community on the Huerfano and 
Muff soils is mainly alkali sacaton, galleta, fourwing salt- 
bush, and black greasewood. As the potential plant com- 
munity deteriorates, the proportion of preferred forage 
plants decreases and the proportion of less preferred 
plants increases. Among the plants that increase are 
black greasewood, shadscale, broom snakeweed, and 
annual forbs. Suitable grazing management systems are 
those that increase the production of alkali sacaton, gal- 
leta, and fourwing saltbush. 

The potential plant community on the Uffens soil is 
mainly alkali sacaton, galleta, black greasewood, and 
fourvving saltbush. As the potential plant community de- 
teriorates, the proportion of preferred forage plants de- 
creases and the proportion of less preferred plants in- 
creases. Among the plants that increase are black 
greasewood, shadscale, broom snakeweed, and annual 
forbs. Suitable grazing management systems are those 
that increase the production of alkali sacaton, fourwing 
saltbush, and qalleta. 

Grazing management systems should vary the period 
of use from year to year. Use of such systems helps to 
produce a balanced plant community that provides a 
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Figure 5.—Profile of Uffens sandy loam, 0 to 5 percent slopes, in 
an area of Huerfano-Muff-Uffens complex, gently sloping. The 
moderate grade of prismatic structure in the Bat horizon can be 
observed at a depth of 6 to 18 inches. 


variety of desirable forage plants throughout the year. 
Proper distribution of livestock grazing generally can be 
accomplished by the placement of fences, trails, and 
wells and by herding. 

This unit is suited to such range management prac- 
tices as planned grazing systems, proper grazing use, 
and deferred grazing. It is not suited to range seeding 
because of low precipitation. The Huerfano soil has limit- 
ed suitability for ponds or other earthen structures be- 
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cause of the high content of sodium and shallow soil 
depth. 


Ma—Maygueen loamy fine sand. This deep, some- 
what excessively drained soil is on mesas and plateaus. 
It formed in alluvial and eolian material derived domi- 
nantly from sandstone and shale. Slope is 0 to 8 per- 
cent. The vegetation in areas not cultivated is mainly 
grass. Elevation is 5,600 to 6,400 feet. The average 
annual precipitation is about 8 inches, the average 
annual air temperature is about 53 degrees F, and the 
average frost-free period is about 150 days. 

Typically, the surface layer is brown loamy fine sand 
about 4 inches thick. The subsoil is reddish brown fine 
sandy loam about 12 inches thick. The substratum to a 
depth of 60 inches or more is light brown and light 
yellowish brown loamy sand and loamy fine sand. 

Included in this unit are small areas of Shiprock soils 
on mesas and plateaus throughout the unit. Included 
areas make up about 5 percent of the total acreage. 

Permeability of this Maygueen soil is moderately rapid 
to a depth of 16 inches and rapid below this depth. 
Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is very severe. Where this soil has a cover of 
native vegetation, the average annual wetting depth is 
about 24 inches. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa and pasture. Among the other crops are 
corn and small grain. Some areas are used for livestock 
grazing, urban development, windbreaks, and wildlife 
habitat. 

If this unit is used for irrigated crops, the main limita- 
tions are the hazard of soil blowing and droughtiness. 

Sprinkler irrigation is the most suitable method of ap- 
plying water. Water should be applied in amounts suffi- 
cient to wet the root zone but in amounts small enough 
to minimize the leaching of plant nutrients. 

Tillage should be kept to a minimum. Maintaining crop 
residue on or near the surface helps to reduce runoff, 
soil blowing, and damage to seedlings and also helps to 
maintain soil tilth and organic matter content. Production 
of crops can be maintained or increased by the use of 
fertilizer. Most crops, except legumes, respond to appli- 
cation of nitrogen. Legumes respond to phosphate. 

The potential plant community is mainly Indian rice- 
grass, giant dropseed, alkali sacaton, and sand sage- 
brush. As the potential plant community deteriorates, the 
proportion of preferred forage plants decreases and the 
proportion of less preferred plants increases. Among the 
plants that increase are broom snakeweed, Mormon-tea, 
threeawn, and annual forbs. 

Suitable grazing management systems are those that 
increase the production of alkali sacaton, Indian rice- 
grass, giant dropseed, and sand dropseed. Proper distri- 
bution of livestock grazing generally can be accom- 
plished by the placement of salting facilities, fencing, and 
water developments and by herding. 
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This unit is suited to such range management prac- 
tices as deferred grazing, proper grazing use, and 
planned grazing systems. It is not suited to range seed- 
ing because of low precipitation. 

This unit is moderately well suited to urban develop- 
ment. The very severe hazard of soil blowing is a limita- 
tion. Seepage is a limitation for sewage lagoon areas. 

If this unit is irrigated, it is suited to windbreaks. The 
main limitation is the hazard of soil blowing. Among the 
trees that are suitable for planting are Lombardy poplar, 
Russian-olive, Rocky Mountain juniper, and blue spruce. 
Among the shrubs are multiflora rose, autumn-olive, and 
New Mexico forestiera. ۱ 


MO—Monierco fine sandy loam, gently sloping. 
This shallow, well drained soil is on knolls, mesas, and 
plateaus. It formed in alluvial and eolian material derived 
dominantly from sandstone and shale. Slope is 0 to 8 
percent. The native vegetation is mainly grass. Elevation 
is 5,600 to 6,400 feet. The average annual precipitation 
is about 8 inches, the average annual air temperature is 
about 53 degrees F, and the average frost-free period is 
about 150 days. 

Typically, the surface layer is light yellowish brown fine 
sandy loam about 3 inches thick. The subsoil is brown, 
yellowish brown, and pale brown fine sandy loam and 
clay loam about 13 inches thick. Shale is at a depth of 
13 inches. 

Included in this unit are small areas of Doak soils on 


mesas and plateaus throughout the unit. included areas ` 


make up about 10 percent of the total acreage. 

Permeability of this Monierco soil is moderately slow. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. Runoff is medium, and the 
hazard of vvater erosion is moderate. The hazard of soil 
blovving is severe. Where this soil has a cover of native 
vegetation, the average annual vvetting depth is about 10 
inches. 

This unit is used for livestock grazing, urban develop- 
ment, and vvildlife habitat. 

The potential plant community is mainly Indian rice- 
grass, galleta, vvinterfat, and blue grama. As the poten- 
tial plant community deteriorates, the proportion of pre- 
ferred forage plants decreases and the proportion of less 
preferred plants increases. Among the plants that in- 
crease are broom snakeweed, threeawn, big sagebrush, 
` and annual forbs. 

Suitable grazing management systems are those that 
increase the production of Indian ricegrass, galleta, win- 
terfat, and blue grama and that vary the period of use 
from year to year. Use of such systems helps to produce 
a balanced plant community that provides a variety of 
desirable forage plants throughout the year. Proper distri- 
bution of livestock grazing generally can be accom- 
plished by the placement of fencing, salting facilities, and 
access roads and by herding. 

This unit is suited to such range management prac- 
tices as deferred grazing, planned grazing systems, and 
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proper grazing use. It is not suited to range seeding 
because of low precipitation and shallow soil depth. 

This unit is poorly suited to urban development. The 
main limitation is shallow soil depth. The deep cuts 
needed to provide essentially level building sites can 
expose bedrock. 


PO—Penistaja loam, gently sioping. This deep, well 
drained soil is on mesas and oe 6) formed 
in alluvium and eolian material derived dominantly from 
sandstone and shale. The native vegetation is mainly 
grass. Slope is 0 to 5 percent. Elevation is 6,400 to 
7,200 feet. The average annual precipitation is about 12 
inches, the average annual air temperature is about 50 
degrees F, and the average frost-free period is about 
135 days. 

Typically, the surface layer is brown loam about 2 
inches thick. The subsoil is brown clay loam about 36 
inches thick. The substratum to a depth of 67 inches or 
more is light brown clay loam. 

Included in this unit are small areas of Travessilla and 
Weska soils on hills, breaks, and mesas; Twick soils on 
hills; and Buckle soils on fans. Included areas make up 
about 10 percent of the total acreage. 

Permeability of this Penistaja soil is moderate. Availa- 
ble water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is moderate. The hazard of soil blowing is 
severe. Where this soil has a cover of native vegetation, 
the average annual wetting depth is about 24 inches. 

This unit is used for livestock grazing, recreation, and 
wildlife habitat. 

The potential plant community is mainly western 
wheatgrass, Indian ricegrass, blue grama, and galleta. As 
the potential plant community deteriorates, the propor- 
tion of preferred forage plants decreases and the propor- 
tion of less preferred plants increases. Among the plants 
that increase are broom snakeweed, big sagebrush, rab- 
bitbrush, and annual forbs. 

Suitable grazing management systems are those that 
increase the production of western wheatgrass, Indian 
ricegrass, blue grama, and galleta and that vary the 
period of use from year to year. Use of such systems 
helps to produce a balanced plant community that pro- 
vides a variety of desirable forage plants throughout the 
year. Proper distribution of livestock grazing generally 
can be accomplished by the placement of fencing, trails, 
and water developments and by herding. 

This unit is suited to such range management prac- 
tices as brush management and range seeding. 

This unit is well suited to recreational development. 
The main limitation is slope. 


PP—Penistaja-Buckle association, gently sloping. 
This map unit is on mesas, plateaus, and fans and in 
valleys. Slope is 0 to 5 percent. The native vegetation is 
mainly grass. Elevation is 6,400 to 7,200 feet. The aver- 
age annual precipitation is about 12 inches, the average 


SAN JUAN COUNTY, NEW MEXICO, EASTERN PART 


37 


Figure 6.—Area of Penistaja loam, gently sloping, that has been prepared for seeding, in foreground. Travessilla-Weska-Rock outcrop complex, 
moderately steep, on the border, and Twick-Silver association, moderately steep, in background. 


annual air temperature is about 50 degrees F, and the 
average frost-free period is about 135 days. 

This unit is 50 percent Penistaja loam and 35 percent 
Buckle silt loam. The Penistaja soil is on mesas and 
plateaus, and the Buckle soil is on fans and in valleys. 

Included in this unit are small areas of Travessilla and 
Weska soils on hills, mesas, and breaks and Twick soils 
on hills. Included areas make up about 15 percent of the 
total acreage. : 

The Penistaja soil is deep and well drained. It formed 
in alluvial and eolian material derived dominantly from 
sandstone and shale. Typically, the surface layer is 
brown loam about 3 inches thick. The subsoil is brown 
clay loam about 25 inches thick. The substratum to a 
depth of 60 inches or more is light brown and yellowish 
brown clay loam. 


Permeability of the Penistaja soil is moderate. Availa- 
ble water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is moderate. The hazard of soil blowing is 


severe. Where this soil has a cover of native vegetation, 
the average annual wetting depth is about 24 inches. 

The Buckle soil is deep and well drained. It formed in 
alluvium derived dominantly from sandstone and shale. 
Typically, the surface layer is brown silt loam about 8 
inches thick. The upper part of the subsoil is brown silt 
loam about 5 inches thick. The lower part is grayish 
brown and light brownish gray silty clay loam about 34 
inches thick. The substratum to a depth of 66 inches or 
more is pale brown silt loam. 

Permeability of the Buckle soil is moderately slow. 
Available water capacity is very high. Effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is moderate. The hazard of soil 
blowing is moderate. Where this soil has a cover of 
native vegetation, the average annual wetting depth is 
about 26 inches. 

This unit is used for livestock grazing, recreation, wind- 
breaks, and wildlife habitat. 

The potential plant community is mainly western 
wheatgrass, blue grama, galleta, and big sagebrush. As 
the potential plant community deteriorates, the propor- 
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tion of preferred forage plants decreases and the propor- 
tion of less preferred forage plants increases. Among the 
plants that increase are big sagebrush, broom 
snakeweed, rabbitbrush, and annual forbs. 

Suitable grazing management systems are those that 
increase the production of western wheatgrass, blue 
grama, and galleta and that vary the period of use from 
year to year. Use of such systems helps to produce a 
balanced plant community that provides a variety of de- 
sirable forage plants throughout the year. Proper distribu- 
tion of livestock grazing generally can be accomplished 
by the placement of fencing, salting facilities, and water 
developments and by herding. 

This unit is suited to such range management prac- 
tices as range seeding, brush management, deferred 
grazing, and planned grazing systems. 

This unit is moderately well suited to recreational de- 
velopment. The main limitations are slope and dustiness 
and the moderately slow permeability of the Buckle soil. 

If this unit is irrigated, it is suited to windbreaks. The 
main limitations are the hazard of soil blowing on the 
Penistaja soil and moderately slow permeability of the 
Buckle soil. Among the trees that are suitable for plant- 
ing are Lombardy poplar, Rocky Mountain juniper, Rus- 
sian-olive, and blue spruce. Among the shrubs are multi- 
flora rose, autumn-olive, and New Mexico forestiera. 


PT—Penistaja-Travessilla association, moderately 
sloping. This map unit is on mesas, plateaus, hills, and 
breaks. Slope is 0 to 15 percent. The native vegetation 
is mainly grass, pinyon, and juniper. Elevation is 6,400 to 
7,200 feet. The average annual precipitation is about 12 
inches, the average annual air temperature is about 50 
degrees F, and the average frost-free period is about 
135 days.. 

This unit is 65 percent Penistaja loam, 0 to 5 percent 
slopes, and 30 percent Travessilla very fine sandy loam, 
0 to 15 percent slopes. The Penistaja soil is on mesas 
and plateaus. The Travessilla soil is on hills, breaks, and 
mesas. 

Included in this unit are small areas of rock outcrop on 
ridges, hills, and breaks. Included areas make up about 5 
percent of the total acreage. 

The Penistaja soil is deep and well drained. It formed 
in alluvial and eolian material derived dominantly from 
sandstone and shale. Typically, the surface layer is 
brown loam about 3 inches thick. The subsoil is reddish 
brown clay loam about 21 inches thick. The substratum 
to a depth of 60 inches or more is light reddish brown 
and reddish yellow clay loam. 

Permeability of the Penistaja soil is moderate. Availa- 
ble water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is moderate. The hazard of soil blowing is 
severe. Where this soil has a cover of native vegetation, 
the average annual wetting depth is about 24 inches. 

The Travessilla soil is very shallow and shallow and 
well drained. It formed in residuum derived dominantly 
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from sandstone. Typically, the surface layer is pale 
brown very fine sandy loam about 2 inches thick. The 
substratum to a depth of 12 inches is brown very fine 
sandy loam. Sandstone is at a depth of 12 inches. 

Permeability of the Travessilla soil is moderately rapid. 
Available water capacity is very low. Effective rooting 
depth is 6 to 20 inches. Runoff is medium, and the 
hazard of water erosion is moderate. The hazard of soil 
blowing is severe. Where this soil has a cover of native 
vegetation, the average annual wetting depth is about 6 
to 10 inches. 

This unit is used for livestock grazing, woodland, recre- 
ation, and wildlife habitat. 

The potential plant community on the Penistaja soil is 
mainly western wheatgrass, blue grama, galleta, and big 
sagebrush. As the potential plant community deterio- 
rates, the proportion of preferred forage plants de- 
creases and the proportion of less preferred plants in- 
creases. Among the plants that increase are broom 
snakeweed, big sagebrush, rabbitbrush, and annual 
forbs. Suitable grazing management systems are those 
that increase the production of western wheatgrass, blue 
grama, Indian ricegrass, and needleandthread. 

The potential plant community on the Travessilla soil is 
mainly oneseed juniper, pinyon, sideoats grama, and 
blue grama. As the potential plant community deterio- 
rates, the proportion of preferred forage plants de- 
creases and the proportion of less preferred plants in- 
creases. Among the plants that increase are pinyon, 
oneseed juniper, broom snakeweed, and annual forbs. 
Suitable grazing management systems are those that 
increase the production of sideoats grama, blue grama, 
galleta, and needleandthread. 

Grazing management systems should vary the period 
of use from year to year. Use of such systems helps to 
produce a balanced plant community that provides a 
variety of desirable forage plants throughout the year. 
Proper. distribution of livestock grazing generally can be 
accomplished by the placement of access roads, trails, 
salting facilities, and fences. 

This unit ìs suited to such range management prac- 
tices as deferred grazing, proper grazing use, and 
planned grazing systems. The Travessilla soil is not 
suited to range seeding or earthen structures because of 
very shallow and shallow soil depth. 

This unit produces stands of oneseed juniper and 
pinyon; however, these stands on the Penistaja soil are 
invaders. This unit is well suited to the production of 
these species. It can produce about 11 cords of wood 
per acre in a stand of trees that averages 5 inches in 
diameter measured at a height of 1 foot. Deterioration of 
the stands of pinyon and juniper on this unit can be 
prevented by managing the trees for a combination of 
uses, including wood production. 

The Penistaja soil is well suited to recreational devel- 
opment. The main limitation is slope. 

The Travessilla soil is poorly suited to recreational 
development. The main limitations are very shallow and 
shallow soil depth, slope, and dustiness. 
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PX—Pits. Pits consists of areas from which gravel and 
borrow material have been removed. Areas are 5 acres 
or more in size. The largest pits in the survey area are 
near Navajo Dam. 

This unit is used as a source of construction material 
and for wildlife habitat. 


RA—Riverwash. Riverwash consists of areas of un- 
stabliized sandy, silty, clayey, or gravelly sediment on 
flood plains, streambeds, and riverbeds and in arroyos. 
These areas support little or no vegetation because of 
freguent flooding and reworking by water. Slope is 0 to 3 
percent. Elevation is 4,800 to 7,200 feet. The average 
annual precipitation is 6 to 10 inches, the average 
annual air temperature is 51 to 55 degrees F, and the 
average frost-free season is 140 to 160 days. 

This unit is used as a source of construction material 
and for wildlife habitat. 
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RO—Rock outcrop. This map unit consists of expo- 
sures of barren sandstone on cliffs, breaks, bluffs, and 
ridges. Slope is 5 to 100 percent. Elevation is 4,800 to 
7,200 feet. The average annual precipitation is 6 to 10 
inches, the average annual air temperature is 51 to 55 
degrees F, and the average frost-free season is 140 to 
160 days. 

This unit is used as a source of construction material 
and for wildlife habitat. 


RT—Rock outcrop-Travessilla-Weska complex, ex- 
tremely steep. This map unit is on hills, breaks, and 
mesas (fig. 7). Slope is 30 to 70 percent. The native 
vegetation is mainly pinyon and juniper. Elevation is 
6,400 to 7,200 feet. The average annual precipitation is 
about 12 inches, the average annual air temperature is 
about 50 degrees F, and the average frost-free period is 
about 135 days. 


Figure 7.—Area of Rock outcrop-Travessilla-Weska complex, extremely steep. 
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This unit is 40 percent Rock outcrop, 40 to 70 percent 
slopes; 30 percent Travessilla sandy loam, 30 to 40 
percent slopes; and 20 percent Weska silty clay loam, 
30 to 40 percent slopes. The components of this unit are 
so intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Atrac and Twick 
soils on hills and rubble land at the bottom of steep 
slopes. Included areas make up about 10 percent of the 
total acreage. 

” Rock outcrop is exposed areas of barren sandstone. 

The Travessilla soil is very shallow and shallow and is 
well drained. It formed in residuum derived dominantly 
from sandstone. Typically, the surface layer is pale 
brown sandy loam about 1 inch thick. The underlying 
material to a depth of 9 inches is pale brown sandy 
loam. Sandstone is at a depth of 9 inches. 

Permeability of the Travessilla soil is moderately rapid. 
Available water capacity is very low. Effective rooting 
depth is 6 to 20 inches. Runoff is rapid, and the hazard 
of water erosion is severe. The hazard of soil blowing is 
severe. Where this soil has a cover of native vegetation, 
the average annual wetting depth is about 8 inches. 

The Weska soil is very shallow and shallow and is well 
drained. It formed in residuum derived dominantly from 
shale. Typically, the surface layer is grayish brown silty 
clay loam about 1 inch thick. The underlying material to 
a depth of 7 inches is grayish brown clay loam. Shale is 
at a depth of 7 inches. 

Permeability of the Weska soil is moderately slow. 
Available water capacity is very low. Effective rooting 
depth is 6 to 20 inches. Runoff is very rapid, and the 
hazard of water erosion is very severe. The hazard of 
soil blowing is moderate. Where this soil has a cover of 
native vegetation, the average annual wetting depth is 
about 6 to 8 inches. 

This unit is used for livestock grazing, woodland, recre- 
ation, and wildlife habitat. 

The potential plant community on the Travessilla and 
Weska soils is mainly oneseed juniper, pinyon, sideoats 
grama, and blue grama. As the potential plant communi- 
ty deteriorates, the proportion of preferred forage plants 
decreases and the proportion of less preferred plants 


increases. Among the plants that increase are oneseed ` 


juniper, big rabbitbrush, and 7 
snakevveed. 

Suitable grazing management systems are those that 
increase the production of blue grama, sideoats grama, 
bluegrass, and bottlebrush squirreltail and that vary the 
period of use from year to year. Use of such systems 
helps to produce a balanced plant community that pro- 
vides a variety of desirable forage plants throughout the 
year. Proper distribution of livestock grazing generally 
can be accomplished by the placement of access roads, 
- trails, and fences and by herding. 

This unit is suited to such range management prac- 
tices as proper grazing use, planned grazing systems, 
and deferred grazing. It is.not suited to range seeding, 


sagebrush, 
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brush management, or earthen structures because of 
very shallow and shallow soil depth and slope. 

The Travessilla and Weska soils produce stands of 
oneseed juniper and pinyon. The Weska soil is well 
suited to the production of these species. It can produce 
about 13 cords of wood per acre in a stand oí trees that 


`averages 5 inches in diameter measured at a height of 1 


foot. The Travessilla soil is also well suited to the pro- 
duction of oneseed juniper and pinyon. it can. produce 
about 11 cords of wood per acre in a stand of trees that 
averages 5 inches in diameter measured at a height of 1 
foot. 

Deterioration of the stands of pinyon and oneseed 
juniper on the soils in this unit can be prevented by 
managing the trees for a combination of uses, including 
wood production. 

This unit is poorly suited to recreational development. 
The main limitations are very shallow and shallow soil 
depth and slope. i 


SB—Sheppard-Badland complex, very steep. This 
map unit is on mesas, plateaus, and breaks. Slope is 5 
to 40 percent. The native vegetation is mainly grass. 
Elevation is 4,800 to 5,600 feet. The average annual 
precipitation is about 8 inches, the average annual air 
temperature is about 53 degrees F, and the average 
frost-free period is about 150 days. 

This unit is 70 percent Sheppard loamy fine sand and 
25 percent Badland. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Turley soils on 
fans and valley sides and rock outcrop. Included areas 
make up about 5 percent of the total acreage. 

The Sheppard soil is deep and somewhat excessively 
drained. It formed in eolian material derived from mixed 
sources. Typically, the surface layer is light yellowish 
brown loamy fine sand about 2 inches thick. The under- 
lying material to a depth of 60 inches or more is light 
yellowish brown loamy fine sand and fine sand. 

Permeability of the Sheppard soil is rapid. Available 
water capacity is low. Effective rooting depth is 60 
inches or more. Runoff is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is very 
severe. Where this soil has a cover of native vegetation, 
the average annual wetting depth is about 24 inches. 

Badland is nonstony, barren shale that is dissected by 
drainageways and gullies. 

This unit is used for livestock grazing and wildlife habi- 
tat. 

The potential plant community on the Sheppard soil is 
mainly Indian ricegrass, giant dropseed, alkali sacaton, 
and needleandthread. As the potential plant community 
deteriorates, the proportion of preferred forage plants 
decreases and the proportion of less preferred plants 
increases. Among the plants that increase are Mormon- 
tea, sandhill muhly, sand sagebrush, and broom 
snakevveed. 
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Suitable grazing management systems are those that 
increase the production of Indian ricegrass, alkali saca- 
ton, giant dropseed, and fourwing saltbush and that vary 
the period of use from year to year. Use of such systems 
helps to produce a balanced plant community that pro- 
vides a variety of desirable forage plants throughout the 
year. Proper distribution of livestock grazing generally 
can be accomplished by the placement of fences, water 
developments, and salting facilities and by herding. 

This unit is suited to such range management prac- 
tices as deferred grazing, proper grazing use, and 
planned grazing systems. It is not suited to range seed- 
ing because of low precipitation. 


SC—Sheppard-Huerfano-Notal complex, gently 
sloping. This map unit is on valley bottoms, fans, 
mesas, and plateaus (fig. 8). Slope is 0 to 8 percent. The 
native vegetation is mainly grass. Elevation is 4,800 to 
6,400 feet. The average annual precipitation is about 8 
inches, the average annual air temperature is about 53 
degrees F, and the average frost-free period is about 
150 days. 

This unit is 40 percent Sheppard loamy fine sand, 2 to 
8 percent slopes; 30 percent Huerfano sandy clay loam, 
0 to 3 percent slopes; and 20 percent Notal clay loam, 0 
to 2 percent slopes. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Muff soils on 
fans and in swales and Turley and Uffens soils on fans 
and in valleys. Included areas make up about 10 percent 
of the total acreage. 

The Sheppard soil is deep and somewhat excessively 
drained. It formed in eolian material derived from mixed 
sources. Typically, the surface layer is light brown loamy 
fine sand about 5 inches thick. The underlying material 
to a depth of 60 inches or more is light brown loamy fine 
sand and fine sand. 

Permeability of the Sheppard soil is rapid. Available 
water capacity is low. Effective rooting depth is 60 
inches or more. Runoff is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is very 
severe. Where this soil has a cover of native vegetation, 
the average annual wetting depth is about 24 inches. 

The Huerfano soil is shallow and well drained. It 
formed in alluvium and residuum derived dominantly from 
shale and siltstone. Typically, the surface layer is light 
yellowish brown sandy clay loam about 1 inch thick. The 
subsurface layer is light gray sandy clay loam about 1 
inch thick. The subsoil is brown, dark yellowish brown, 
and yellowish brown clay loam and sandy clay loam 
about 13 inches thick. Shale is at a depth of 15 inches. 

Permeability of the Huerfano soil is moderately slow. 
Available water capacity is very low. Effective rooting 
depth is 10 to 20 inches. Runoff is medium, and the 
hazard of water erosion is moderate. The hazard of soil 
blowing is high. The estimated content of exchangeable 
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Figure 8.—Area of Sheppard-Huerfano-Notal complex, gently sloping. 
Huerfano soil in foreground and Sheppard soils in background. 


sodium is about 25 to 75 percent. Where this soil has a 
cover of native vegetation, the average annual wetting 
depth is about 8 inches. This soil is strongly saline. 

The Notal soil is deep and well drained. It formed in 
alluvium derived dominantly from shale. Typically, the 
surface layer is grayish brown clay loam about 3 inches 
thick. The subsoil is grayish brown clay about 20 inches 
thick. The substratum to a depth of 60 inches or more is 
grayish brown clay. 
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Permeability of the Notal soil is very slow. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is moderate. The hazard of soil blowing is 
severe. The estimated content of exchangeable sodium 
is about 15 to 60 percent. Where this soil has a cover of 
native vegetation, the average annual wetting depth is 
about 6 inches. This soil is slightly saline. 

. This unit is used for livestock grazing and wildlife habi- 
tat. 

The potential plant community on the Sheppard soil is 
mainly alkali sacaton, giant dropseed, needleandthread, 
and Indian ricegrass. As the potential plant community 
deteriorates, the proportion of preferred forage plants 
decreases and the proportion of less preferred plants 
increases. Among the plants that increase are sandhill 
muhly, Mormon-tea, broom snakeweed, and annual 
forbs. Suitable grazing management systems are those 
that increase the production of Indian ricegrass, alkali 
sacaton, giant dropseed, and needleandthread. 

The potential plant community on the Huerfano soil is 
mainly alkali sacaton, fourwing saltbush, galleta, and 
black greasewood. As the potential plant community de- 
teriorates, the proportion of preferred forage plants de- 
creases and the proportion of less preferred plants in- 
creases. Among the plants that increase are black 
greasewood, big sagebrush, threeawn, and broom 
snakeweed, Suitable grazing management systems are 
those that increase the production of alkali sacaton, 
fourwing saltbush, and galleta. 

The potential plant community on the Notal soil is 
mainly alkali sacaton, galleta, shadscale, and western 
wheatgrass. As the potential plant community deterio- 
rates, the proportion of preferred forage plants de- 
creases and the proportion of less preferred plants in- 
creases. Among the plants that increase are black 
greasewood, big sagebrush, broom snakeweed, and 
annual forbs. Suitable grazing management systems are 
those that increase the production of alkali sacaton, 
western wheatgrass, and galleta. 

Grazing management systems should vary the period 
of use from year to year. Use of such systems helps to 
produce a balanced plant community that provides a 
variety of desirable forage plants throughout the year. 
Soil blowing can be controlled and damage to seedlings 
reduced by maintaining residue on the surface of the 
soil. Proper distribution of livestock grazing generally can 
be accomplished by the placement of salting facilities, 
fencing, and wells and by herding. 

This unit is suited to such range management prac- 
tices as deferred grazing, proper grazing use, and 
planned grazing systems. It is not suited to range 60 
ing because of low precipitation. The Notal soil has limit- 
ed suitability for earthen structures because of the high 
content of sodium. 


Sd—Sheppard-Maygueen-Shiprock complex, 0 to 8 
percent slopes. This map unit is on mesas and pla- 
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teaus. The vegetation in areas not cultivated is mainly 
grass. Elevation is 5,600 to 6,400 feet. The average 
annual precipitation is about 8 inches, the average 
annual air temperature is about 53 degrees F, and the 
average frost-free period is about 150 days. 

This unit is 45 percent Sheppard loamy fine sand, 5 to 
8 percent slopes; 30 percent Maygueen loamy fine sand, 
2 to 8 percent slopes; and 20 percent Shiprock fine 
sandy loam, 0 to 5 percent slopes. The components of 
this unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Avalon and 
Shiprock Variant soils on mesas and plateaus throughout 
the unit. Included areas make up about 5 percent of the 
total acreage. 

The Sheppard soil is deep and somewhat excessively 
drained. It formed in eolian material derived from mixed 
sources. Typically, the surface layer is light brown loamy 
fine sand about 1 inch thick. The underlying material to a 
depth of 62 inches or more is light brown loamy fine 
sand and fine sand. 

Permeability of the Sheppard soil is rapid. Available 
water capacity is low. Effective rooting depth is 60 
inches or more. Runoff is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is very 
severe. Where this soil has a cover of native vegetation, 
the average annual wetting depth is about 24 inches. 

The Mayqueen soil is deep and somewhat excessively 
drained. It formed in alluvial and eolian material derived 
from mixed sources. Typically, the surface layer is brown 
loamy fine sand about 3 inches thick. The subsoil is 
reddish brown fine sandy loam about 9 inches thick. The 
substratum to a depth of 60 inches or more is light 
brown and light yellowish brown loamy fine sand and 
loamy sand. 

Permeability of the Mayqueen soil is rapid. Available 
water capacity is moderate. Effective rooting depth is 60 
inches or more. Runoff is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is very 
severe. Where this soil has a cover of native vegetation, 
the average annual wetting depth is about 20 inches. 

The Shiprock soil is deep and well drained. It formed 
in alluvial and eolian material derived dominantly from 
sandstone and shale. Typically, the surface layer is 
brown fine sandy loam about 1 inch thick. The subsoil is 
brown fine sandy loam about 9 inches thick. The sub- 
stratum to a depth of 60 inches or more is light brown, 
very pale brown, and pale brown fine sandy loam and 
sandy loam. 

Permeability of the Shiprock soil is moderately rapid. 
Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is severe. Where this soil has a cover of native 
vegetation, the average annual wetting depth is about 20 
inches. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa and pasture. Among the other crops are 
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small grain and corn. Some areas are used for livestock 
grazing, urban development, windbreaks, and wildlife 
habitat. 

If this unit is used for irrigated crops, the main limita- 
tions are slope, the hazard of soil blowing, and droughti- 
ness. 

Sprinkler irrigation is the most suitable method of ap- 
plying water. Water should be applied in amounts suffi- 
cient to wet the root zone but in amounts small enough 
to minimize the leaching of plant nutrients. 

Tillage should be kept to a minimum. Maintaining crop 
residue on or near the surface reduces runoff and soil 
blowing and helps to maintain soil tilth and organic 
matter content. Production of crops can be maintained 
or increased by the use of fertilizer. Most crops, except 
legumes, respond to application of nitrogen. Legumes 
respond to phosphate. 

The potential plant community on the Sheppard and 
Mayqueen soils is mainly giant dropseed, alkali sacaton, 
Indian ricegrass, and needleandthread. As the potential 
plant community deteriorates, the proportion of preferred 
forage plants decreases and the proportion of less pre- 
ferred forage plants increases. Among the plants that 
increase are sandhill muhly, Mormon-tea, broom 
snakevveed, and annual forbs. Suitable grazing manage- 
ment systems are those that increase the production of 
Indian ricegrass, alkali sacaton, giant dropseed, and 
needleandthread. 

The potential plant community on the Shiprock soil is 
mainly Indian ricegrass, blue grama, fourwing saltbush, 
and big sagebrush. As the potential plant community 
deteriorates, the proportion of preferred forage plants 
decreases and the proportion of less preferred plants 
increases. Among the plants that increase are big sage- 
brush, broom snakeweed, galleta, and annual forbs. Suit- 
able grazing management systems are those that in- 
crease the production of Indian ricegrass, blue grama, 
and fourvving saltbush. 

Grazing management systems should vary the period 
of use from year to year. Use of such systems helps to 
produce a balanced plant community that provides a 
variety of desirable forage plants throughout the year. 
Soil blovving can be controlled and damage to seedlings 
reduced by maintaining. residue on the surface of the 
soil. Proper distribution of livestock grazing generally can 
be accomplished by the placement of ponds, pipelines, 
and fences and by herding. 

This unit is suited to such range management prac- 
tices as deferred grazing, proper grazing use, and 
planned grazing systems. It is not suited to range seed- 
ing because of low precipitation. 

This unit is moderately well suited to urban develop- 
ment. The very severe hazard of soil blowing is a limita- 
tion. Slope is a limitation for small commercial buildings. 
Seepage is a limitation for sewage lagoon areas. 

If this unit is irrigated, it is suited to windbreaks. The 
main limitation is the hazard of soil blowing. Among the 
trees that are suitable for planting are Lombardy poplar, 
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Rocky Mountain juniper, Russian-olive, and blue spruce. 
Among the shrubs are multiflora rose, autumn-olive, and 
New Mexico forestiera. 


Sh—Shiprock loamy fine sand, 0 to 2 percent 
slopes. This deep, well drained soil is on mesas and 
plateaus. It formed in alluvial and eolian material derived 
dominantly from sandstone and shale. The vegetation in 
areas not cultivated is mainly grass. Elevation is 5,600 to 
6,400 feet. The average annual precipitation is about 8 
inches, the average annual air temperature is about 53 
degrees F, and the average frost-free period is about 
150 days. 

Typically, the surface layer is brown very loamy fine 
sand about 10 inches thick. The subsoil is brown fine 
sandy loam about 10 inches thick. The substratum to a 
depth of 60 inches or more is brown and very pale 
brown sandy loam and fine sandy loam. 

Included in this unit are small areas of Sheppard and 
Mayqueen soils on mesas and plateaus throughout the 
unit. Included areas make up about 15 percent of the 
total acreage. 

Permeability of this Shiprock soil is moderately rapid. 
Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is very severe. Where this soil has a cover of 
native vegetation, the average annual wetting depth is 
20 inches. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa and pasture. Among the other crops are 
small grain, corn, and fruit. Some areas are used for 
livestock grazing, urban development, and wildlife habi- 
tat. 

If this unit is used for irrigated crops, the main limita- 
tions are the hazard of soil blowing and droughtiness. 

Sprinkler irrigation is the most suitable method of ap- 
plying water. Water should be applied in amounts suffi- 
cient to wet the root zone but in amounts small enough 
to minimize the leaching of plant nutrients. 

Tillage should be kept to a minimum. Maintaining crop 
residue on or near the surface reduces runoff, reduces 
soil blovving, and helps to maintain soil tilth and organic 
matter content. Production of crops can be maintained 
or increased by the use of fertilizer. Most crops, except 
legumes, respond to application of nitrogen. Legumes 
respond to phosphate. 

The potential plant community is mainly Indian rice- 
grass, giant dropseed, sand bluestem, and little blues- 
tem. As the potential plant community deteriorates, the 
proportion of preferred forage plants decreases and the 
proportion of less preferred plants increases. Among the 
plants that increase are broom snakeweed, Mormon-tea, 
sandhill muhly, and annual forbs. 

Suitable grazing management systems are those that 
increase the production of sand bluestem, little bluestem, 
Indian ricegrass, and giant dropseed and that vary the 
period of use from year to year. Use of such systems 


44 


helps to produce a balanced plant community that pro- 
vides a variety of desirable forage plants throughout the 
year. Proper distribution of livestock grazing generally 
can be accomplished by the placement of water devel- 
opments, fencing, and salting facilities and by herding. 
. This unit is suited to such range management prac- 
tices as deferred grazing, proper grazing use, and 
planned grazing systems. It is not suited to range seed- 
ing because of the hazard of soil blovving and low pre- 
cipitation. 

This unit is vvell suited to urban development. The 
main limitation is the very severe hazard of soil blovving. 
Seepage is a limitation for sevvage lagoon areas. 


Sk—Shiprock loamy fine sand, 2 to 5 percent 
slopes. This deep, well drained soil is on mesas and 
plateaus. It formed in alluvial and eolian material derived 
dominantly from sandstone and shale. The vegetation in 
areas not cultivated is mainly grass. Elevation is 5,600 to 
6,400 feet. The average annual precipitation is about 8 
inches, the average annual air temperature is about 53 
degrees F, and the average frost-free period is about 
150 days. 

Typically, the surface layer is brown loamy fine sand 
about 9 inches thick. The subsoil is brown fine sandy 
loam about 10 inches thick. The substratum to `a depth 
of 60 inches or more is brown fine sandy loam and 
sandy loam. - 

Included in this unit are small areas of Sheppard and 
Mayqueen soils on mesas and plateaus throughout the 
unit. Included areas make up about 15 percent of the 
total acreage. 

Permeability of this Shiprock soil is moderately rapid. 
Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is very severe. Where this soil has a cover of 
native vegetation, the average annual wetting depth is 
about 19 inches. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa and pasture. Among the other crops are 
corn, small grain, and fruit. Some areas are used for 
livestock grazing, urban development, and wildlife habi- 
tat. 

If this unit is used for irrigated crops, the main limita- 
tions are slope, the hazard of soil blowing, and droughti- 
ness. 

Sprinkler irrigation is the most suitable method of ap- 
plying water. Water should be applied in amounts suffi- 
cient to wet the root zone but in amounts small enough 
to minimize the leaching of plant nutrients. 

Tillage should be kept to a minimum. Maintaining crop 
residue on or near the surface reduces runoff, reduces 
soil blowing, and helps to maintain soil tilth and organic 
matter content. Production of crops can be maintained 
or increased by the use of fertilizer. Most crops, except 
legumes, respond to application of nitrogen. Legumes 
respond to phosphate. 


SOIL SURVEY 


The potential plant community is mainly Indian rice- 
grass, giant dropseed, sand bluestem, and little blues- 
tem. As the potential plant community deteriorates, the 
proportion of preferred forage plants decreases and the 
proportion of less preferred plants increases. Among the 
plants that increase are broom snakeweed, Mormon-tea, 
sandhill muhly, and annual forbs. 

Suitable grazing management systems are those that 
increase the production of sand bluestem, little bluestem, 
giant dropseed, and Indian ricegrass and that vary the 
period of use from year to year. Use of such systems 
helps to produce a balanced plant community that pro- 
vides a variety of desirable forage plants throughout the 
year. Proper distribution of livestock grazing generally 
can be accomplished by the placement of water devel- 
opments, fencing, and salting facilities and by herding. 

This unit is suited to such range management prac- 
tices as deferred grazing, proper grazing use, and 
planned grazing systems. It is not suited to range seed- 
ing because of the hazard of soil blowing and low pre- 
cipitation. 

This unit is well suited to urban development. The 
main limitation is the very severe hazard of soil blowing. 
Seepage is a limitation for sewage lagoon areas. 


Sm—Shiprock fine sandy loam, 0 to 2 percent 
slopes. This deep, well drained soil is on mesas and 
plateaus. It formed in alluvial and eolian material derived 
dominantly from sandstone and shale. The vegetation in 
areas not cultivated is mainly grass. Elevation is 5,600 to 
6,400 feet. The average annual precipitation is about 8 
inches, the average annual air temperature is about 53 
degrees F, and the average frost-free period is about 
150 days. 

Typically, the surface layer is pale brown fine sandy 
loam about 2 inches thick. The subsoil is pale brown and 
brown fine sandy loam about 12 inches thick. The sub- 
stratum to a depth of 60 inches or more is brown and 
light yellowish brown fine sandy loam and sandy loam. 

Included in this unit are small areas of Maygueen and 
Avalon soils on mesas and plateaus and Doak soils on 
mesas, plateaus, and terraces. Included areas make up 
about 10 percent of the total acreage. 

Permeability of this Shiprock soil is moderately rapid. 
Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is severe. Where this soil has a cover of native 
plant vegetation, the average annual wetting depth is 
about 15 inches. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa and pasture. Among the other crops are 
corn, small grain, and fruit. Some areas are used for 
livestock grazing, urban development, and wildlife habi- 
tat. 

If this unit is used for irrigated crops, the main limita- 
tions are droughtiness and the hazard of soil blowing. 

Furrow, border, corrugation, and sprinkler irrigation 
systems are suited to this unit. Sprinkler irrigation is the 
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most suitable method of applying water. Water should be 
applied in amounts sufficient to wet the root zone but in 
amounts small enough to minimize the leaching of plant 
nutrients. 

Tillage should be kept to a minimum. Maintaining crop 
residue on or near the surface reduces runoff, reduces 
soil blowing, and helps to maintain soil tilth and organic 
matter content. Production of crops can be maintained 
or increased by the use of fertilizer. Most crops, except 
legumes, respond to application of nitrogen. Legumes 
respond to phosphate. 

The potential plant community is mainly Indian rice- 
grass, blue grama, fourwing saltbush, and big sagebrush. 
As the potential plant community deteriorates, the pro- 
portion of preferred forage plants decreases and the 
proportion of less preferred plants increases. Among the 
plants that increase are broom snakeweed, big sage- 
brush, threeawn, and annual forbs. 

Suitable grazing management systems are those that 
increase the production of Indian ricegrass, blue grama, 
fourwing saltbush, and giant dropseed and that vary the 
period of use from year to year. Use of such systems 
helps to produce a balanced plant community that pro- 
vides a variety of desirable forage plants throughout the 
year. Proper distribution of livestock grazing generally 
can be accomplished by the placement of water devel- 
opments, fencing, and salting facilities and by herding. 

This soil is suited to such range management prac- 
tices as deferred grazing, proper grazing use, and 
planned grazing systems. It is not suited to range seed- 
ing because of low precipitation and the hazard of soil 
blowing. 

This unit is well suited to urban development. The 
main limitation is the severe hazard of soil blowing. 
Seepage is a limitation for sewage lagoon areas. 


So—Shiprock fine sandy loam, 2 to 5 percent 
slopes. This deep, well drained soil is on mesas and 
plateaus. It formed in alluvial and eolian material derived 
dominantly from sandstone and shale. The vegetation in 
areas not cultivated is mainly grass. Elevation is 5,600 to 
6,400 feet. The average annual precipitation is about 8 
inches, the average annual air temperature is about 53 
degrees F, and the average frost-free period is about 
150 days. 

Typically, the surface layer is brown fine sandy loam 
about 4 inches thick. The subsoil is brown fine sandy 
loam about 11 inches thick. The substratum to a depth 
of 60 inches or more is pale brown and very pale brown 
sandy loam and fine sandy loam. 

Included in this unit are small areas of Avalon, Shep- 
pard, and Shiprock Variant soils on mesas and plateaus 
throughout the unit. Included areas make up about 10 
percent of the total acreage. 

Permeability of this Shiprock soil is moderately rapid. 
Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
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blowing is severe. Where this soil has a cover of native 
vegetation, the average annual wetting depth is about 15 
inches. 

Most areas of this unit.are used for irrigated crops, 
mainly alfalfa and pasture. Among the other crops are 
corn, small grain, and fruit. Some areas are used for 
livestock grazing, urban development, and wildlife habi- 
tat. 

If this unit is used for irrigated crops, the main limita- 
tions are slope, the hazard of soil blowing, and droughti- 
ness. 

Sprinkler irrigation is the most suitable method of ap- 
plying water. Water should be applied in amounts suffi- 
cient to wet the root zone but in amounts small enough 
to minimize the leaching of plant nutrients. 

Tillage should be kept to a minimum. Maintaining crop 
residue on or near the surface reduces runoff, reduces 
soil blowing, and helps to maintain soil tilth and organic 
matter content. Production of crops can be maintained 
or increased by the use of fertilizer. Most crops, except 
legumes, respond to application of nitrogen. Legumes 
respond to phosphate. 

The potential plant community is mainly Indian rice- 
grass, blue grama, fourwing saltbush, and big sagebrush. 
As the potential plant community deteriorates, the pro- 
portion of preferred forage plants decreases and the 
proportion of less preferred plants increases. Among the 
plants that increase are broom snakeweed, big sage- 
brush, threeawn, and annual forbs. 

Suitable grazing management systems are those that 
increase the production of Indian ricegrass, blue grama, . 
giant dropseed, and fourwing saltbush and that vary the 
period of use from year to year. Use of such systems 
helps to produce a balanced plant community that pro- 
vides a variety of desirable forage plants throughout the 
year. Proper distribution of livestock grazing generally 
can be accomplished by the placement of water devel- 
opments, fencing, and salting facilities and by herding. 

This unit is suited to such range management prac- 
tices as deferred grazing, proper grazing use, and 
planned grazing systems. It is not suited to range seed- 
ing because of low precipitation and the hazard of soil 
blowing. 

This unit is well suited to urban development. The 
main limitation is the severe hazard of soil blowing. 
Seepage is a limitation for sewage lagoon areas. 


Sp—Shiprock fine sandy loam, 5 to 8 percent 
slopes. This deep, well drained soil is on mesas and 
plateaus. It formed in alluvial and eolian material derived 
dominantly from sandstone and shale. The vegetation in 
areas not cultivated is mainly grass. Elevation is 5,600 to 
6,400 feet. The average annual precipitation is about 8 
inches, the average annual air temperature is about 53 
degrees F, and the average frost-free period is about 
150 days. 

Typically, the surface layer is pale brown fine sandy 
loam about 3 inches thick. The subsoil is brown fine 
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sandy loam about 9 inches thick. The substratum to a 
depth of 60 inches or more is light brown, pale brown, 
and very pale brown fine sandy loam and sandy loam. 

Included in this unit are small areas of Mayqueen and 
Sheppard soils on mesas and plateaus and Avalon soils 
on ridges. Included areas make up about 15 percent of 
the total acreage. 

Permeability of this Shiprock soil is moderately rapid. 
Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is severe. Where this soil has a cover of native 
vegetation, the average annual wetting depth is about 15 
inches. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa and pasture. Among the other crops are 
corn and small grain. Some areas are used for livestock 
grazing, urban development, recreation, and wildlife habi- 
tat. 

If this unit is used for irrigated crops, the main limita- 
tions are slope, droughtiness, and the hazard of soil 
blowing. 

Sprinkler irrigation is the most suitable method of ap- 
plying water. Water should be applied in amounts suffi- 
cient to wet the root zone but in amounts small enough 
to minimize the leaching of plant nutrients. 

Tillage should be kept to a minimum. Maintaining crop 
residue on or near the surface reduces runoff, reduces 
soil blowing, and helps to maintain soil tilth and organic 
matter content. Production of crops can be maintained 
or increased by the use of fertilizer. Most crops, except 
legumes, respond to application of nitrogen. Legumes 
respond to phosphate. 

The potential plant community is mainly Indian rice- 
grass, blue grama, fourwing saltbush, and big sagebrush. 
As the potential plant community deteriorates, the pro- 
portion of preferred forage plants decreases and the 
proportion of less preferred plants increases. Among the 
plants that increase are broom snakeweed, big sage- 
brush, threeawn, and annual forbs. 

Suitable grazing management systems are those that 
increase the production of Indian ricegrass, blue grama, 
fourwing saltbush, and giant dropseed and that vary the 
period of use from year to year. Use of such systems 
helps to produce a balanced plant community that pro- 
vides a variety of desirable forage plants throughout the 
year. Proper distribution of livestock grazing generally 
can be accomplished by the placement of water devel- 
opments, fencing, and salting facilities and by herding. 

This unit is suited to such range management prac- 
tices as deferred grazing, proper grazing use, and 
planned grazing systems. It is not suited to range seed- 
ing because of low precipitation and the hazard of soil 
blowing. 

This unit is well suited to urban development. The 
severe hazard of soil blowing is a limitation. Slope is a 
limitation for small commercial buildings. Seepage is a 
limitation for sewage lagoon areas. 


SOIL SURVEY 


This unit is moderately well suited to recreational de- 
velopment. The main limitation is slope. 


Sr—Shiprock Variant fine sandy loam. This deep, 
well drained soil is on mesas and plateaus. It formed in 
alluvium derived dominantly from shale and sandstone. 
Slope is O to 3 percent. The vegetation in areas not 
cultivated is mainly grass. Elevation is 5,600 to 6,400 
feet. The average annual precipitation is about 8 inches, 
the average annual air temperature is about 53 degrees 
F, and the average frost-free period is about 150 days. 

Typically, the surface layer is yellowish brown fine 
sandy loam about 3 inches thick. The upper part of the 
subsoil is brown fine sandy loam about 5 inches thick. 
The lower part is light brown sandy clay loam about 16 
inches thick. The substratum to a depth of 68 inches is 
very pale brown and light yellowish brown sandy clay 
loam and sandy loam. 

Included in this unit are small areas of Shiprock soils 
throughout the unit and Avalon soils on ridges. Included 
areas make up about 5 percent of the total acreage. 

Permeability of this Shiprock Variant soil is moderate 
to a depth of 48 inches and moderately rapid below this 
depth. Available water capacity is moderate. Effective 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of water erosion is slight. The hazard of soil 
blowing is severe. Where this soil has a cover of native 
vegetation, the average annual wetting depth is about 20 
inches. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa and corn. Among the other crops are pas- 
ture, small grain, and fruit. Some areas are used for 
livestock grazing, urban development, recreation, and 
wildlife habitat. 

If this unit is used for irrigated crops, the main limita- 
tion is the hazard of soil blowing. 

Furrow, border, corrugation, and sprinkler irrigation 
systems are suited to this unit. Sprinkler irrigation is the 
most suitable method of applying water. Water should be 
applied in amounts sufficient to wet the root zone but in 
amounts small enough to minimize the leaching of plant 
nutrients. 

Tillage should be kept to a minimum. Maintaining crop 
residue on or near the surface reduces runoff, reduces 
soil blowing, and helps to maintain soil tilth and organic 
matter content. Production of crops can be maintained 
or increased by the use of fertilizer. Most crops, except 
legumes, respond to application of nitrogen. Legumes 
respond to phosphate. Excess lime causes chlorosis in 
some plants. 

The potential plant community is mainly Indian rice- 
grass, blue grama, needleandthread, and giant dropseed. 
As the potential plant community deteriorates, the pro- 
portion of preferred forage plants decreases and the 
proportion of less preferred plants increases. Among the 
plants that increase are broom snakeweed, big sage- 
brush, threeawn, and rabbitbrush. 

Suitable grazing management systems are those that 
increase the production of Indian ricegrass, blue grama, 
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needleandthread, and giant dropseed and that vary the 
period of use from year to year. Use of such systems 
helps to produce a balanced plant community that pro- 
vides a variety of desirable forage plants throughout the 
year. Proper distribution of livestock grazing generally 
can be accomplished by the placement of fencing, salt- 
ing facilities, and water developments and by herding. 

This unit is suited to such range management prac- 
tices as deferred grazing, proper grazing use, and 
planned grazing systems. It is not suited to range seed- 
ing or brush management, because of low precipitation 
and the hazard of soil blowing. 

This unit is well suited to urban development. The 
main limitation for roads and streets is low soil strength. 
Moderate permeability is a limitation for septic tank ab- 
sorption fields. Seepage is a limitation for sevvage lagoon 
areas. 

This unit is well suited to recreational development. It 
has few limitations. 


St—Stumble loamy sand, 0 to 3 percent slopes. 
This deep, somewhat excessively drained soil is on fans 
and valley sides. It formed in alluvium derived dominantly 
from sandstone and shale. The vegetation in areas not 
cultivated is mainly grass. Elevation is 4,800 to 6,400 
feet. The average annual precipitation is about 8 inches, 
the average annual air temperature is about 53 degrees 
F, and the average frost-free period is about 150 days. 

Typically, the surface layer is yellowish brown loamy 
sand about 5 inches thick. The upper 24 inches of the 
underlying material is pale brown and light yellowish 
brown sand and loamy sand. The lower part to a depth 
of 81 inches is brownish yellow gravelly sand, gravelly 
loamy sand, and sand. 

Included in this unit are small areas of Fruitland soils 
throughout the unit. Included areas make up about 10 
percent of the total acreage. 

Permeability of this Stumble soil is rapid. Available 
water capacity is low. Effective rooting depth is 60 
inches or more. Runoff is very slow, and the hazard of 
water erosion is slight. Where this soil has a cover of 
native vegetation, the average annual wetting depth is 
about 24 inches. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa and pasture. Among the other crops are 
corn and small grain. Some areas are used for urban 
development, windbreaks, and wildlife habitat. 

If this unit is used for irrigated crops, the main limita- 
tions are droughtiness, seepage, and the hazard of soil 
blowing. 

Sprinkler irrigation is the most suitable method of ap- 
plying water. Water should be applied in amounts suffi- 
cient to wet the root zone but in amounts small enough 
to minimize the leaching of plant nutrients. 

Tillage should be kept to a minimum. Maintaining crop 
residue on or near the surface reduces runoff, reduces 
soil blowing, and helps to maintain soil tilth and organic 
matter content. Production of crops can be maintained 
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or increased by the use of fertilizer. Most crops, except 
legumes, respond to application of nitrogen. Legumes 
respond to phosphate. 

This unit is well suited to urban development. The 
main limitation is the low stability of the soil in trenches. 
Seepage is a limitation for sewage lagoon areas. 

If this unit is irrigated, it is suited to windbreaks. The 
main limitations are low available water capacity and the 
hazard of soil blowing. Among the trees that are suitable 
for planting are Lombardy poplar, Russian-olive, Rocky 
Mountain juniper, and blue spruce. Among the shrubs 
are multiflora rose, autumn-olive, and New Mexico fores- 
tiera. 


Su—Stumble loamy sand, 3 to 8 percent slopes. 
This deep, somewhat excessively drained soil is on fans 
and valley sides. It formed in alluvium derived dominantly 
from sandstone and shale. The vegetation in areas not 
cultivated is mainly grass. Elevation is 4,800 to 6,400 
feet. The average annual precipitation is about 8 inches, 
the average annual air temperature is about 53 degrees 
F, and the average frost-free period is about 150 days. 

Typically, the surface layer is yellowish brown very 
loamy sand about 5 inches thick. The upper 44 inches of 
the underlying material is light yellowish brown and pale 
brown loamy sand and sand. The lower part to a depth 
of 81 inches is brownish yellow gravelly sand and sand. 

Included in this unit are small areas of Fruitland soils 
throughout the unit and Blackston and Avalon soils on 
valley sides. Included areas make up about 10 percent 
of the total acreage. 

Permeability of this Stumble soil is rapid. Available 
water capacity is low. Effective rooting depth is 60 
inches or more. Runoff is very slow, and the hazard of 
water erosion is slight. The hazard of soil blowing is very 
severe. Where this soil has a cover of native vegetation, 
the average annual wetting depth is about 24 inches. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa and pasture. Among the other crops are 
corn and small grain. Some areas are used for urban 
development, windbreaks, and wildlife habitat. 

If this unit is used for irrigated crops, the main limita- 
tions are droughtiness, seepage, slope, and the hazard 
of soil blowing. 

Sprinkler irrigation is the most suitable method of ap- 
plying water. Water should be applied in amounts suffi- 
cient to wet the root zone but in amounts small enough 
to minimize the leaching of plant nutrients. 

Tillage should be kept to a minimum. Maintaining crop 
residue on or near the surface reduces runoff, reduces 
soil blowing, and helps to maintain soil tilth and organic 
matter content. Production of crops can be maintained 
or increased by the use of fertilizer. Most crops, except 
legumes, respond to application of nitrogen. Legumes 
respond to phosphate. 

This unit is well suited to urban development. The 
main limitation is the low stability of the soil in cuts. 
Seepage is a limitation for sewage lagoon areas. 
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If this unit is irrigated, it is suited to windbreaks. The 
main limitations are low available water capacity and the 
hazard of soil blowing. Among the trees that are suitable 
for planting are Lombardy poplar, Russian-olive, blue 
spruce, and Austrian pine. Among the shrubs are multi- 
flora rose, autumn-olive, and New Mexico forestiera. 


SV—Stumble sandy clay loam, gently sloping. This 
deep, somewhat excessively drained soil is on fans and 
valley sides. It formed in alluvium derived dominantly 
from sandstone and shale. Slope is 0 to 5 percent. The 
vegetation in areas not cultivated is mainly grass. Eleva- 
tion is 4,800 to 6,400 feet. The average annual air tem- 
perature is about 53 degrees F, and the average frost- 
free period is about 150 days. 

Typically, the surface layer is brown sandy clay loam 
about 7 inches thick. The underlying material to a depth 
of 60 inches or more is light yellowish brown sand. 

Included in this unit are small areas of Fruitland soils 
throughout the unit. Included areas make up about 10 
percent of the total acreage. 

Permeability of this Stumble soil is rapid. Available 
water capacity is low. Effective rooting depth is 60 
inches or more. Runoff is siow, and the hazard of water 
erosion is slight. The hazard of soil blowing is moderate. 
Where this soil has a cover of native vegetation, the 
average annual wetting depth is about 24 inches. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa and pasture. Among the other crops are 
corn and small grain. Some areas are used for urban 
development, windbreaks, recreation, and wildlife habitat. 

If this unit is used for irrigated crops, the main limita- 
tions are droughtiness, seepage, and slope. 

Sprinkler irrigation is the most suitable method of ap- 
plying water. Water should be applied in amounts suffi- 
cient to wet the root zone but in amounts small enough 
to minimize the leaching of plant nutrients. 

Tillage should be kept to a minimum. Maintaining crop 
residue on or near the surface reduces runoff, reduces 
soil blowing, and helps to maintain soil tilth and organic 
matter content. Production of crops can be maintained 
or increased by the use of fertilizer. Most crops, except 
legumes, respond to application of nitrogen. Legumes 
respond to phosphate. 

This unit is well suited to urban development. The 
main limitation is the low stability of the soil in cuts. 
Seepage is a limitation for sewage lagoon areas. 

If this unit is irrigated, it is suited to windbreaks. The 
main limitation is low available water capacity. Among 
the trees that are suitable for planting are Lombardy 
poplar, Rocky Mountain juniper, blue spruce, and Austri- 
an pine. Among the shrubs are multiflora rose, New 
Mexico forestiera, and autumn-olive. 

This unit is suited to recreational development. The 
main limitation is the sandy clay loam surface layer. 


SW—Stumble-Fruitland association, gently sioping. 
This map unit is on fans and valley sides. Slope is 0 to 8 
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percent. The native vegetation is mainly grass. Elevation 
is 4,800 to 6,400 feet. The average annual precipitation 
is about 8 inches, the average annual air temperature is 
about 53 degrees F, and the average frost-free period is 
about 150 days. 

This unit is 40 percent Stumble loamy sand and 30 
percent Fruitland sandy loam. 

Included in this unit are small areas of Turley soils on 
fans and valley sides and Blancot soils on fans and in 
upland valleys. Included areas make up about 30 per- 
cent of the total acreage. 

The Stumble soil is deep and somewhat excessively 
drained. It formed in alluvium derived dominantly from 
sandstone and shale. Typically, the surface layer is 
brown loamy sand about 6 inches thick. The upper 23 
inches of the underlying material is light yellowish brown 
and pale brown loamy sand and sand. The lower part to 
a depth of 60 inches is brownish yellow gravelly sand. 

Permeability of the Stumble soil is rapid. Available 
water capacity is low. Effective rooting depth is 60 
inches or more. Runoff is very slow, and the hazard of 
water erosion is slight to none. The hazard of soil blow- 
ing is very severe. Where this soil has a cover of native 
vegetation, the average annual wetting depth is about 30 
inches. 

The Fruitland soil is deep and well drained. It formed 
in alluvium derived dominantly from sandstone and 
shale. Typically, the surface layer is brown sandy loam 
about 7 inches thick. The underlying material to a depth 
of 60 inches or more is pale brown and light yellowish 
brown sandy loam. 

Permeability of the Fruitland soil is moderately rapid. 
Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is severe. Where this soil has a cover of native 
vegetation, the average annual wetting depth is about 24 
inches. 

This unit is used for livestock grazing, windbreaks, and 
wildlife habitat. 

The potential plant community on the Stumble soil is 
mainly Indian ricegrass, giant dropseed, sand dropseed, 
and alkali sacaton. As the potential plant community 
deteriorates, the proportion of preferred forage plants 
decreases and the proportion of less preferred plants 
increases. Among the plants that increase are broom 
snakeweed, sand sagebrush, sandhill muhly, and 
Mormon-tea. Suitable grazing management systems are 
those that increase the production of giant dropseed, 
Indian ricegrass, alkali sacaton, and bottlebrush squirrel- 
tail. 

The potential plant community on the Fruitland soil is 
mainly Indian ricegrass, blue grama, fourwing saltbush, 
and big sagebrush. As the potential plant community 
deteriorates, the proportion of preferred forage plants 
decreases and the proportion of less preferred plants 
increases. Among the plants that increase are broom 
snakeweed, rabbitbrush, threeawn, and annual forbs. 
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Suitable grazing management systems are those that 
increase the production of Indian ricegrass, blue grama, 
fourwing saltbush, and galleta. 

Grazing management systems should vary the period 
of use from year to year. Use of such systems helps to 
produce a balanced plant community that provides a 
variety of desirable forage plants throughout the year. 
Proper distribution of livestock grazing generally can be 
accomplished by the placement of fencing, salting facili- 
ties, and water developments and by herding. 

This unit is suited to such range management prac- 
tices as deferred grazing, proper grazing use, and 
planned grazing systems. It is not suited to range seed- 
ing or brush management because of low precipitation 
and the hazard of soil blowing. 

If this unit is irrigated, it is suited to windbreaks. The 
main limitations are the hazard of soil blowing and 
droughtiness on the Stumble soil. Among the trees that 
are suitable for planting are Lombardy poplar, Russian- 
olive, blue spruce, and Austrian pine. Among the shrubs 
are multiflora rose, autumn-olive, and New Mexico fores- 
tiera. 


SX—Stumble-Notal complex, gently sloping. This 
map unit is on valley sides, valley bottoms, and fans. 
Slope is 0 to 8 percent. The native vegetation is mainly 
grass. Elevation is 4,800 to 6,400 feet. The average 
annual precipitation is about 8 inches, the average 
annual air temperature is about 53 degrees F, and the 
average frost-free period is about 150 days. 

This unit is 55 percent Stumble loamy sand, 0 to 8 
percent slopes and 30 percent Notal clay loam, 0 to 2 
percent slopes. The components of this unit are so intri- 
cately intermingled that it was not practical to map them 
separately at the scale used. 

Included in this unit are small areas of Fruitland, 
Turley, and Uffens soils that occur throughout the unit. 
Included areas make up about 15 percent of the total 
acreage. 

The Stumble soil is deep and somewhat excessively 
drained. It formed in alluvium derived dominantly from 
sandstone and shale. Typically, the surface layer is yel- 
lowish brown loamy sand about 3 inches thick. The un- 
derlying material to a depth of 60 inches or more is light 
yellowish brown and pale brown loamy sand and sand. 

Permeability of the Stumble soil is rapid. Available 
water capacity is low. Effective rooting depth is 60 
inches or more. Runoff is very slow, and the hazard of 
water erosion is slight to none. The hazard of soil blow- 
ing is very severe. Where this soil has a cover of native 
vegetation, the average annual wetting depth is about 30 
inches. i 

The Notal soil is deep and well drained. It formed in 
alluvium derived dominantly from sandstone and shale. 
Typically, the surface layer is grayish brown clay loam 
about 4 inches thick. The subsoil is grayish brown clay 
loam about 20 inches thick. The substratum to a depth 
of 60 inches or more is grayish brown clay. 
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Permeability of the Notal soil is very slow. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is moderate. The hazard of soil blowing is 
severe. The estimated content of exchangeable sodium 
is about 15 to 60 percent. Where this soil has a cover of 
native vegetation, the average annual wetting depth is 
about 12 inches. 

This unit is used for livestock grazing and wildlife habi- 
tat. 

The potential plant community on the Stumble soil is 
mainly Indian ricegrass, giant dropseed, alkali sacaton, 
and sand sagebrush. As the potential plant community 
deteriorates, the proportion of preferred forage plants 
decreases and the proportion of less preferred plants 
increases. Among the plants that increase are broom 
snakeweed, sand sagebrush, Mormon-tea, and sandhill 
muhly. Suitable grazing management systems are those 
that increase the production of giant dropseed, Indian 
ricegrass, alkali sacaton, and bottlebrush squirreltail. 

The potential plant community on the Notal soil is 
mainly alkali sacaton, galleta, fourwing saltbush, and 
western wheatgrass. As the potential plant community 
deteriorates, the proportion of preferred forage plants 
decreases and the proportion of less preferred plants 
increases. Among the plants that increase are big sage- 
brush, rabbitbrush, shadscale, and black greasewood. 
Suitable grazing management systems are those that 
increase the production of alkali sacaton, fourwing salt- 
bush, galleta, and western wheatgrass. 

Grazing management systems should vary the period 
of use from year to year. Use of such systems helps to 
produce a balanced plant community that provides a 
variety of desirable forage plants throughout the year. 
Proper distribution of livestock grazing generally can be 
accomplished by the placement of fencing, pipelines, 
and wells and by herding. 

Soil blowing can be controlled and damage to seed- 
lings reduced by maintaining residue on the surface of 
the soil. 

This unit is suited to such range management prac- 
tices as deferred grazing, proper grazing use, and 
planned grazing systems. It is not suited to range seed- 
ing or brush management because of low precipitation 
and the hazard of soil blowing. The Notal soil has limited 
suitability for earthen structures because of the high con- 
tent of sodium. 


SZ—Stumble-Slickspots complex, gently sloping. 
This map unit is on valley sides and fans. Slope is 0 to 5 
percent. The vegetation in areas not cultivated is mainly 
grass. Elevation is 4,800 to 6,400 feet. The average 
annual precipitation is about 8 inches, the average 
annual air temperature is about 53 degrees F, and the 
average frost-free period is about 150 days. 

This unit is 70 percent Stumble loamy sand, O to 5 
percent slopes, and 20 percent Slickspots. The compo- 
nents of this unit are so intricately intermingled that it 
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was not practical to map them separately at the scale 
used. 

Included in this unit are small areas of Fruitland soils 
throughout the unit. Included areas make up about 10 
percent of the total acreage. 

The Stumble soil is deep and somewhat excessively 
drained. It formed in alluvium derived dominantly from 
sandstone and shale. Typically, the surface layer is yel- 
lowish brown loamy sand about 4 inches thick. The un- 
derlying material to a depth of 60 inches or more is pale 
brown and light yellowish brown sand and loamy sand. 

Permeability of the Stumble soil is rapid. Available 
water capacity is low. Effective rooting depth is 60 
inches or more. Runoff is very slow, and the hazard of 
water erosion is slight. The hazard of soil blowing is very 
severe. Where this soil has a cover of native vegetation, 
the average annual wetting depth is about 30 inches. 

Slickspots are strongly affected by alkali. The estimat- 
ed content of exchangeable sodium is 25 to 75 percent. 
The surface layer is easily puddled and crusted. Slick- 
spots are circular areas 4 to 10 feet in diameter. They 
support little if any vegetation. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa and pasture. Among the other crops are 
corn and small grain. Some areas are used for urban 
development, windbreaks, and wildlife habitat. 

If this unit is used for irrigated crops, the main limita- 
tions are droughtiness, seepage, slope, and the hazard 
of soil blowing. 

Furrow, border, corrugation, and sprinkler irrigation 
systems are suited to this unit. The method used gener- 
ally is governed by the crop. If furrow or corrugation 
irrigation systems are used, runs should be on the con- 
tour or across the slope. Water should be applied in 
amounts sufficient to wet the root zone but in amounts 
small enough to minimize the leaching of plant nutrients. 

Maintaining crop residue on or near the surface re- 
duces runoff, reduces soil blowing, and helps to maintain 
soil tilth and organic matter content. Applications of 
gypsum or sulfur can reduce the content of sodium and 
increase the permeability of Slickspots. Production of 
crops can be maintained or increased by the use of 
fertilizer. Most crops, except legumes, respond to appli- 
cation of nitrogen. Legumes respond to phosphate. 

The Stumble soil is well suited to urban development. 
The main limitation is the low stability of the soil in cuts. 
Seepage is a limitation for sewage lagoon areas. 

Slickspots are poorly suited to urban development. 
The main limitations are the high content of sodium and 
slow permeability. Applications of gypsum and sulfur can 
reduce the content of sodium and increase the perme- 
ability of Slickspots. 

If this unit is irrigated, it is suited to windbreaks. If the 
Stumble soil is used for windbreaks, the main limitations 
are low available water capacity and the hazard of soil 
blowing. If Slickspots are used for windbreaks, the main 
limitations are the high content of sodium, slow perme- 
ability, and low available water capacity. Among the 
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trees that are suitable for planting are Lombardy poplar, 
Russian-olive, Rocky Mountain juniper, and blue spruce. 
Among the shrubs are multiflora rose, autumn-olive, and 
New Mexico forestiera. 


TA—Travessilla-Weska-Rock outcrop complex, 
moderately steep. This map unit is on upland hills, 
breaks, and mesas. Slope is O to 30 percent. The native 
vegetation is mainly pinyon, juniper, and grass. Elevation 
is 6,400 to 7,200 feet. The average annual precipitation 
is about 12 inches, the average annual air temperature is 
about 50 degrees F, and the average frost-free period is 
about 135 days. 

This unit is 40 percent Travessilla sandy loam, 30 
percent Weska clay loam, and 25 percent Rock outcrop. 
The components of this unit are so intricately intermin- 
gled that it was not practical to map them separately at 
the scale used. 

Included in this unit are small areas of Buckle soils in 
upland valleys and on fans, Penistaja soils on mesas 
and plateaus, Twick soil on hills, and alluvial deposits of 
gravel and cobbles in drainageways. Included areas 
make up about 5 percent of the total acreage. 

The Travessilla soil is very shallow and shallow and is 
well drained. It formed in residuum derived dominantly 
from sandstone. Typically, the surface layer is brown 
sandy loam about 2 inches thick. The underlying material 
to a depth of 12 inches is brown sandy loam. Sandstone 
is at a depth of 12 inches. 

Permeability of the Travessilla soil is moderately rapid. 
Available water capacity is very low. Effective rooting 
depth is 6 to 20 inches. Runoff is medium, and the 
hazard of water erosion is moderate. The hazard of soil 
blowing is severe. Where this soil has a cover of native 
vegetation, the average annual wetting depth is 6 to 12 
inches. 

The Weska soil is very shallow and shallow and is well 
drained. It formed in residuum derived dominantly from 
shale. Typically, the surface layer is grayish brown clay 
loam about 1 inch thick. The underlying material to a 
depth of 9 inches is light olive brown clay loam. Shale is 
at a depth of 9 inches. 

Permeability of the Weska soil is moderately slow. 
Available water capacity is very low. Effective rooting 
depth is 6 to 20 inches. Runoff is rapid, and the hazard 
of water erosion is high. The hazard of soil blowing is 
moderate. Where this soil has a cover of native vegeta- 
tion, the average annual wetting depth is 6 to 9 inches. 

Rock outcrop is exposures of barren sandstone on 
benches, ridges, and breaks. 

This unit is used for livestock grazing, woodland, recre- 
ation, and wildlife habitat. 

The potential plant community on the Travessilla and 
Weska soils is mainly oneseed juniper, pinyon, sideoats 
grama, and antelope bitterbrush. As the potential plant 
community deteriorates, the proportion of preferred 
forage plants decreases and the proportion of less pre- 
ferred plants increases. Among the plants that increase 
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are broom snakeweed, big sagebrush, oneseed juniper, 
and pinyon. 

Suitable grazing management systems are those that 
increase the production of antelope bitterbrush, sideoats 
grama, needleandthread, and muttongrass and that vary 
the period of use from year to year. Use of such systems 
helps to produce a balanced plant community that pro- 
vides a variety of desirable forage plants throughout the 
year. Proper distribution of livestock grazing generally 
can be accomplished by the use of access roads, herd- 
ing, salting, and fencing. 

This unit is suited to such range management prac- 
tices as deferred grazing, proper grazing use, and 
planned grazing systems. It is not suited to water devel- 
opments or range seeding because of very shallow and 
shallow soil depth and moderately steep slopes. 

This unit produces stands of pinyon and oneseed juni- 
per. The Travessilla soil is suited to the production of 
these species. It can produce about 11 cords of wood 
per acre in a.stand of trees that averages 5 inches in 
diameter measured at a height of 1 foot. The Weska soil 
is well suited to the production of timber. It can produce 
about 13 cords of wood per acre in a stand of trees that 
averages 5 inches in diameter measured at a height of 1 
foot. 

Deterioration of the stands of pinyon and juniper on 
the soils in this unit can be prevented by managing them 
for a combination of uses, including wood production. 

This unit is poorly suited to recreational development. 
The main limitations are very shallow and shallow soil 
depth and moderately steep slopes. 


Tp—Turley clay loam, 0 to 1 percent slopes. This 
deep, well drained soil is on valley sides and fans. It 
formed in alluvium derived dominantly from sandstone 
and shale. The vegetation in areas not cultivated is 
mainly grass. Elevation is 4,800 to 6,000 feet. The aver- 
age annual precipitation is about 8 inches, the average 
annual air temperature is about 53 degrees F, and the 
average frost-free period is about 150 days. 

Typically, the surface layer is grayish brown clay loam 
about 3 inches thick. The underlying material to a depth 
of 80 inches is grayish brown, light brownish gray, and 
light yellowish brown clay loam. 

Included in this unit are small areas of Fruitland soils 
throughout the unit. Included areas make up about 5 
percent of the total acreage. 

Permeability of this Turley soil is moderately slow. 
Available water capacity is very high. Effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is moderate. The hazard of soil 
blowing is severe. Where this soil has a cover of native 
vegetation, the average wetting depth is about 15 
inches. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa and pasture. Among the other crops grown 
are corn, small grain, and fruit. Some areas are used for 
urban development, windbreaks, and wildlife habitat. 
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If this unit is used for irrigated crops, the main limita- 
tion is the hazard of soil blowing. 

Furrow, border, corrugation, and sprinkler irrigation 
systems are suited to this unit. The method used gener- 
ally is governed by the crop. Water should be applied in 
amounts sufficient to wet the root zone but in amounts 
small enough to minimize the leaching of plant nutrients. 

Tillage should be kept to a minimum. Maintaining crop 
residue on or near the surface reduces runoff, reduces 
soil blowing, and helps to maintain soil tilth and organic 
matter content. Production of crops can be maintained 
or increased by the use of fertilizer. Most crops, except 
legumes, respond to nitrogen. Legumes respond to 
phosphate. 

This unit is suited to urban development. The main 
limitations for buildings and roads are low soil strength 
and moderate shrink-swell potential. 

Roads should be designed to offset the limited ability 
of the soil to support traffic. If buildings are constructed 
on this unit, properly designing foundations and footings 
and diverting runoff away from buildings help to prevent 
structural damage as a result of shrinking and swelling 
and low soil strength. 

The main limitation for septic tank absorption fields is 
moderately siow permeability. This limitation can be 
overcome by increasing the size of the absorption field. 

If this unit is irrigated, it is suited to windbreaks. The 
main limitations are moderately slow permeability and 
the hazard of soil blowing. Among the trees that are 
suitable for planting are Lombardy poplar, Russian-olive, 
blue spruce, and Austrian pine. Among the shrubs are 
multiflora rose, autumn-olive, and New Mexico forestiera. 


Tr—Turley clay loam, 1 to 3 percent slopes. This 
deep, well drained soil is on valley sides and fans. It 
formed in alluvium derived dominantly from sandstone 
and shale. The vegetation in areas not cultivated is 


. mainly grass. Elevation is 4,800 to 6,000 feet. The aver- 


age annual precipitation is about 8 inches, the average 
annual air temperature is about 53 degrees F, and the 
average frost-free period is about 150 days. 

Typically, the surface layer is grayish brown clay loam 
about 9 inches thick. The underlying material to a depth 
of 60 inches or more is light brownish gray clay loam. 

Included in this unit are small areas of Fruitland soils 
throughout the unit. Included areas make up about 5 
percent of the total acreage. 

Permeability of this Turley soil is moderately slow. 
Available water capacity is very high. Effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is moderate. The hazard of soil 
blowing is severe. Where this soil has a cover of native 
vegetation, the average annual wetting depth is about 15 
inches. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa and pasture. Among the other crops grown 
are corn and small grain. Some areas are used for urban 
development, recreation, windbreaks, and wildlife habitat. 
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If this unit is used for irrigated crops, the main limita- 
tions are slope and the hazard of soil blovving. 

Furrow, border, corrugation, and sprinkler irrigation 
systems are suited to this unit. The method used gener- 
ally is governed by the crop. If furrov or corrugation 
irrigation systems are used, runs should be on the con- 
tour or across the slope. VVater should be applied in 
amounts sufficient to wet the root zone but in amounts 
small enough to minimize the leaching of plant nutrients. 

Maintaining crop residue on or near the surface re- 
duces runoff, reduces soil blowing, and helps to maintain 
soil tilth and organic matter content. Production of crops 
can be maintained or increased by the use of fertilizer. 
Most crops, except legumes, respond to nitrogen. Le- 
gumes respond to phosphate. 

This unit is suited to urban development. The main 
limitations for buildings and roads are low soil strength 
and moderate shrink-swell potential. 

Roads should be designed to offset the limited ability 
of the soil to support traffic. If buildings are constructed 
on this unit, properly designing foundations and footings 
and diverting runoff away from buildings help to prevent 
structural damage as a result of shrinking and swelling 
and low soil strength. 

The main limitation for septic tank absorption fields is 
moderately slow permeability. This limitation can be 
overcome by increasing the size of the absorption field. 

This unit is well suited to recreational development. 
The main limitation is the clay loam surface layer. 

If this unit is irrigated, it is suited to windbreaks. The 
main limitations are moderately slow permeability and 
the hazard of soil blowing. Among the trees that are 
suitable for planting are Lombardy poplar, Russian-olive, 
blue spruce, and Austrian pine. Among the shrubs are 
multiflora rose, autumn-olive, and New Mexico forestiera. 


Ts—Turley clay loam, 3 to 5 percent siopes. This 
deep, well drained soil is on valley sides and fans. It 
formed in alluvium derived dominantly from sandstone 
and shale. The vegetation in areas not cultivated is 
mainly grass. Elevation is 4,800 to 6,000 feet. The aver- 
age annual precipitation is about 8 inches, the average 
annual air temperature is about 53 degrees F, and the 
average frost-free period is about 150 days. 

Typically, the surface layer is grayish brown clay loam 
about 4 inches thick. The underlying material to a depth 
of 60 inches or more is pale yellow clay loam. 

included in this unit are small areas of Fruitland soils 
along the edges of mapped areas. Included areas make 
up about 5 percent of the total acreage. 

Permeability of this Turley soil is moderately slow. 
Available water capacity is very high. Effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is moderate. The hazard of soil 
blowing is severe. Where this soil has a cover of native 
vegetation, the average annual wetting depth is about 12 
inches. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa and pasture. Among the other crops grown 
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are corn and small grain. Some areas are used for urban 
development, windbreaks, and wildlife habitat. 

If this unit is used for irrigated crops, the main limita- 
tions are slope and the hazard of soil blowing. 

Furrow, border, corrugation, and sprinkler irrigation 
systems are suited to this unit. The method used gener- 
ally is governed by the crop. If furrow or corrugation 
irrigation systems are used, runs should be on the con- 
tour or across the slope. Water should be applied in 
amounts sufficient to wet the root zone but in amounts 
small enough to minimize the leaching of plant nutrients. 

Tillage should be kept to a minimum. Maintaining crop 
residue on or near the surface reduces runoff, reduces 
soil blowing, and helps to maintain soil tilth and organic 
matter content. Production of crops can be maintained 
or increased by the use of fertilizer. Most crops, except 
legumes, respond to nitrogen. Legumes respond to 
phosphate. 

This unit is suited to urban development. The main 
limitations for buildings and roads are low soil strength 
and moderate shrink-swell potential. 

Roads should be designed to offset the limited ability 
of the soil to support traffic. If buildings are constructed 
on this unit, properly designing foundations and footings 
and diverting runoff away from buildings help to prevent 
structural damage as a result of shrinking and swelling 
and low soil strength. 

The main limitation for septic tank absorption fields is 
moderately slow permeability. This limitation can be 
overcome by increasing the size of the absorption field. 

If this unit is irrigated, it is suited to windbreaks. The 
main limitations are moderately slow permeability and 
the hazard of soil blowing. Among the trees that are 
suitable for planting are Lombardy poplar, Russian-olive, 
blue spruce, and Austrian pine. Among the shrubs are 
multiflora rose, autumn-olive, and New Mexico forestiera. 


Tt—Turley clay loam, wet, 0 to 2 percent slopes. 
This deep, somewhat poorly drained soil is on fans. It 
formed in alluvium derived dominantly from sandstone 
and shale. The vegetation in areas not cultivated is 
mainly grass. Elevation is 4,800 to 6,000 feet. The aver- 
age annual precipitation is about 8 inches, the average 
annual air temperature is about 53 degrees F, and the 
average frost-free period is about 150 days. 

Typically, the surface layer is grayish brown clay loam 
about 9 inches thick. The underlying material to a depth 
of 60 inches or more is light olive brown and light yellow- 
ish brown clay loam. 

Included in this unit are small areas of Fruitland soils, 
wet, that occur throughout the unit. Included areas make 
up about 5 percent of the total acreage. 

Permeability of this Turley soil is moderately slow. 
Available water capacity is very high. Effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is severe. A seasonal high water table is at a 
depth of 24 to 60 inches during the irrigation season. 
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Where this soil has a cover of native vegetation, the 
average annual wetting depth is about 12 inches. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa and pasture. Among the other crops grown 
are corn and small grain. Some areas are used for urban 
development, windbreaks, and wildlife habitat. 

If this unit is used for irrigated crops, the main limita- 
tions are wetness and the hazard of soil blowing. The 
selection of crops that can be grown is limited by the 
seasonal high water table. The water table can be low- 
ered by installing an adequate drainage system. Most 
climatically adapted crops can be grown if artifical drain- 
age is provided. 

Furrow, border, corrugation, and sprinkler irrigation 
systems are suited to this unit. The method used gener- 
ally is governed by the crop. Water should be applied in 
amounts sufficient to wet the root zone but in amounts 
small enough to minimize the leaching of plant nutrients. 

Maintaining crop residue on or near the surface re- 
duces runoff, reduces soil blowing, and helps to maintain 
soil tilth and organic matter content. Production of crops 
can be maintained or increased by the use of fertilizer. 
Most crops, except legumes, respond to nitrogen. Le- 
gumes respond to phosphate. 

This unit is poorly suited to urban development. The 
main limitations for buildings and roads are low soil 
strength, moderate shrink-swell potential, and the sea- 
sonal high water table. 

Roads should be designed to offset the limited ability 
of the soil to support traffic. 1f buildings are constructed 
on this unit, properly designing foundations and footings 
and diverting runoff away from buildings help to prevent 
structural damage as a result of shrinking and swelling 
and low soil strength. Deep drainage reduces wetness. 

The main limitations for septic tank absorption fields 
`are moderately slow permeability and the seasonal high 
water table. These limitations are difficult to overcome. 

If this unit is irrigated, it is suited to windbreaks. The 
main limitations are moderately slow permeability, the 
hazard of soil blowing, and vvetness. The selection of 
trees and shrubs is limited to those that tolerate the 
seasonal high water table. 


Tv—Turley-Slickspots complex, 0 to 3 percent 
slopes. This map unit is on fans. Slope is 0 to 3 percent. 
The vegetation in areas not cultivated is mainly grass. 
Elevation is 4,800 to 6,000 feet. The average annual 
precipitation is about 8 inches, the average annual air 
temperature is about 53 degrees F, and the average 
frost-free period is about 150 days. 

This unit is 70 percent Turley clay loam, 0 to 3 percent 
slopes, and 20 percent Slickspots. The components of 
this unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Fruitland soils 
that occur throughout the unit. Included areas make up 
about 10 percent of the total acreage. 

The Turley soil is deep and well drained. It formed in 
alluvium derived dominantly from sandstone and shale. 
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Typically, the surface layer is grayish brown clay loam 
about 8 inches thick. The underlying material to a depth 
of 60 inches or more is light yellowish brown clay loam. 

Permeability of the Turley soil is moderately slow. 
Available water capacity is very high. Effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is moderate. The hazard of soil 
blowing is severe. Where this soil has a cover of native 
vegetation, the average annual wetting depth is about 10 
inches. 

Slickspots are strongly affected by alkali. The estimat- 
ed content of exchangable sodium is 25 to 75 percent. 
The surface layer is slowly permeable and is easily pud- 
dled. Slickspots are circular areas 4 to 10 feet in diame- 
ter. They support little if any vegetation. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa and pasture. Among the other crops grown 
are corn and small grain. Some areas are used for urban 
development, windbreaks, and wildlife habitat. 

If this unit is used for irrigated crops, the main limita- 
tions are the high content of sodium and slow permeabil- 
ity of Slickspots and the hazard of soil blowing on the 
Turley soil. 

Furrow, border, corrugation, and sprinkler irrigation 
systems are suited to this unit. The method used gener- 
ally is governed by the crop. If furrow or corrugation 
irrigation systems are used, runs should be on the con- 
tour or across the siope. Water should be applied in 


amounts sufficient to wet the root zone but in amounts 


small enough to minimize the leaching of plant nutrients. 

Maintaining crop residue on or near the surface re- 
duces runoff, reduces soil blowing, and helps to maintain 
soil tith and organic matter content. Gypsum or sulfur 
can be used to reduce the content of sodium and thus 
increase the permeability of Slickspots. Production of 
crops can be maintained or increased by the use of 
fertilizer. Most crops, except legumes, respond to nitro- 
gen. Legumes respond to phosphate. 

The Turley soil is suited to urban development. The 
main limitations for buildings and roads are low soil 
strength and moderate shrink-swell potential. Roads 
should be designed to offset the limited ability of the soil 
to support traffic. If buildings are constructed on this soil, 
properly designing foundations and footings and diverting 
runoff away from buildings help to prevent structural 
damage as a result of shrinking and swelling and low soil 
strength. 

The main limitation for septic tank absorption fields is 
moderately slow permeability. This limitation can be 
overcome by increasing the size of the absorption field. 

Slickspots are poorly suited to urban development. 
The main limitations, in addition to those for the Turley 
soil, are the high content of sodium and slow permeabil- 
ity. Gypsum or sulfur can be used to reduce the content 
of sodium and thus increase the permeability of Slick- 
spots. 

If this unit is irrigated, it is suited to windbreaks. The 
main limitations of the Turley soil are moderately slow 
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permeability and the hazard of soil blowing. The main 
limitations of Slickspots are the high content of sodium 
and slow permeability. Among the trees that are suitable 
for planting are Lombardy poplar, Russian-olive, blue 
spruce, and Austrian pine. Among the shrubs are multi- 
flora rose, autumn-olive, and New Mexico forestiera. 


TW—Twick-Silver association, moderately sloping. 
This map unit is on hills (fig. 9). Slope is 0 to 25 percent. 
The native vegetation is mainly pinyon, juniper, and 
grass. Elevation is 6,400 to 7,200 feet. The average 
annual precipitation is about 12 inches, the average 
annual air temperature is about 50 degrees F, and the 
average frost-free period is about 135 days. 

This unit is 55 percent Twick cobbly silty clay loam, 0 
to 25 percent slopes, and 35 percent Silver cobbly silty 
clay loam, 0 to 10 percent slopes. 

Included in this unit are small areas of Buckle soils on 
fans and in upland valleys, Penistaja soils on mesas and 
plateaus, and Rock outcrop on ledges and breaks. In- 


Figure 9.—Area of Twick-Silver association, moderately sloping. 
Cobbles are on the surface. 


SOIL SURVEY 


cluded areas make up about 10 percent of the total 
acreage. 

The Twick soil is shallow and well drained. It formed in 
alluvium and residuum derived dominantly from shale. 
Typically, the surface layer is brown cobbly silty clay 
loam about 1 inch thick. The upper part of the subsoil is 
brown cobbly clay loam about 3 inches thick. The lower 
part is brown clay about 13 inches thick. Shale is at a 
depth of 17 inches. 

Permeability of the Twick soil is slow. Available water 
capacity is very low. Effective rooting depth is 10 to 20 
inches. Runoff is medium, and the hazard of water ero- 
sion is moderate. The hazard of soil blowing is slight. 
Where this soil has a cover of native vegetation, the 
average annual wetting depth is about 17 inches. 

The Silver soil is deep and well drained. It formed in 
alluvium and residuum derived dominantly from shale. 
Typically, the surface layer is reddish gray cobbly silty 
clay loam about 2 inches thick. The upper 2 inches of 
the subsoil is reddish gray cobbly silty clay loam. The 
lower 24 inches is reddish brown clay. The substratum to 
a depth of 60 inches or more is reddish gray clay. 

Permeability of the Silver soil is slow. Available water 
capacity is high. Effective rooting depth is 60 inches or 
more. Runoff is medium, and the hazard of water erosion 
is moderate. The hazard of soil blowing is slight. Where 
this soil has a cover of native vegetation, the average 
annual wetting depth is about 13 inches. 

This unit is used for livestock grazing, woodland, recre- 
ation, and wildlife habitat. 

The potential plant community is mainly oneseed juni- 
per, pinyon, antelope bitterbrush, and sideoats grama. As 
the potential plant community deteriorates, the propor- 
tion of preferred forage plants decreases and the propor- 
tion of less preferred plants increases. Among the plants 
that increase are big sagebrush, broom snakeweed, 
pinyon, and oneseed juniper. 

Suitable grazing management systems are those that 
increase the production of sideoats grama, muttongrass, 
antelope bitterbrush, and blue grama and that vary the 
period of use from year to year. Use of such systems 
helps to produce a balanced plant community that pro- 
vides a variety of desirable forage plants throughout the 
year. Proper distribution of livestock grazing generally 
can be accomplished by the use of fencing, herding, 
salting, and access roads. 

This unit is suited to such range management prac- 
tices as deferred grazing, proper grazing use, and 
planned grazing systems. The Twick soil is not suited to 
range seeding or range renovation because of shallow 
soil depth and the cobbly surface layer. 

This unit produces stands of pinyon and oneseed juni- 
per. It is suited to the production of these species. It can 
produce about 12 cords of wood per acre in a stand of 
trees that averages 5 inches in diameter measured at a 
height of 1 foot. Deterioration of the stands of pinyon 
and oneseed juniper on this unit can be prevented by 
managing them for a combination of uses, including 
wood production. 
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This unit is poorly suited to recreational development. 
The main limitations of the Twick soil are the moderately 
steep slopes, shallow depth to bedrock, and large 
stones. The main limitation of the Silver soil is the large 
stones in the surface layer. 


Wa—Walrees loam. This moderately deep, somewhat 
poorly drained soil is on flood plains and terraces. It 
formed in alluvium derived from mixed sources. Slope is 
0 to 2 percent. The vegetation in areas not cultivated is 
mainly grass. Elevation is 4,800 to 6,000 feet. The aver- 
age annual precipitation is about 8 inches, the average 
annual air temperature is about 53 degrees F, and the 
average frost-free period is about 150 days. 

Typically, the surface layer is grayish brown loam 
about 6 inches thick. The upper 24 inches of the sub- 
stratum is light brownish gray loam. The lower part to a 
depth of 81 inches is multicolored, stratified sand, gravel, 
and cobbles. 

Included in this unit are small areas of Green River 
and Werlog soils and a wet soil that is shallow to gravel. 
Included areas make up about 30 percent of the total 
acreage, and they are throughout the unit. 

Permeability of this Walrees soil is moderately slow to 
a depth of 30 inches and very rapid below this depth. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is slow, and the hazard of 
water erosion is slight. The hazard of soil blowing is 
severe. A seasonal high water table is at a depth of 24 
to 60 inches during the irrigation season. This soil is 
subject to frequent, brief periods of flooding from June 
through September. Where the soil has a cover of native 
vegetation, the average annual wetting depth is about 15 
inches. This soil is slightly saline. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa and pasture. Among the other crops grown 
are corn, vegetables, and fruit. Some areas are used for 
urban development, windbreaks, and wildlife habitat. 

If this unit is used for irrigated crops, the main limita- 
tions are the hazard of flooding and wetness. The selec- 
tion of crops that can be grown is limited by the season- 
al high water table and by the salinity and alkalinity of 
the soil. The water table can be lowered by installing an 
adequate drainage system. The risk of flooding can be 
reduced by the use of levees, dikes, and diversions. 

Furrow, border, corrugation, and sprinkler irrigation 
systems are suited to this unit. The method used gener- 
ally is governed by the crop. Water should be applied in 
amounts sufficient to wet the root zone but in amounts 
small enough to minimize the leaching of plant nutrients. 

Tillage should be kept to a minimum. Returning all 
crop residue to the soil and using a cropping system that 
includes grasses, legumes, or grass-legume mixtures 
help to maintain fertility and tilth. Production of crops can 
be maintained or increased by the use of fertilizer. Most 
crops, except legumes, respond to nitrogen. Legumes 
respond to phosphate. 

“ This unit is poorly suited to urban development. The 
main limitations are wetness and the hazard of flooding. 
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Flooding can be controlled only by use of major flood 
control structures. 

If this unit is irrigated, it is suited to windbreaks. The 
main limitations are wetness and the hazard of flooding. 
The selection of trees and shrubs is limited to those that 
tolerate the seasonal high water table. 


Wr—Werlog loam. This deep, somewhat poorly 
drained soil is on flood plains and terraces. It formed in 
alluvium derived dominantly from sandstone and shale. 
Slope is 0 to 1 percent. The vegetation in areas not 
cultivated is mainly grass. Elevation is 4,800 to 6,000 
feet. The average annual precipitation is about 8 inches, 
the average annual air temperature is about 53 degrees 
F, and the frost-free period is about 150 days. 

Typically, the surface layer is grayish brown loam 
about 6 inches thick. The upper 54 inches of the sub- 
stratum is light brownish gray and brown clay loam and 
loam. The lower part to a depth of 81 inches is stratified 
sand, gravel, and cobbles. 

Included in this unit are small areas of Apishapa, 
Green River, and Walrees soils and Werlog clay loam 
that occur throughout the unit. Included areas make up 
about 30 percent of the total acreage. 

Permeability of this Werlog soil is moderately slow. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is slow, and the hazard of 
water erosion is slight. The hazard of soil blowing is 
slight. A seasonal high water table is at a depth of 24 to 
60 inches during the irrigation season. Where this soil 
has a cover of native vegetation, the average annual 
wetting depth is about 12 inches. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa and pasture. Among the other crops grown 
are small grain and vegetables. Some areas are used for 
urban development, windbreaks, and wildlife habitat. 

If this unit is used for irrigated crops, the main limita- 
tion is wetness. The selection of crops that can be 
grown is limited by the seasonal high water table. The 
water table can be lowered by installing an adequate 
drainage system. 

Furrow, border, corrugation, and sprinkler irrigation 
systems are suited to this unit. The method used gener- 
ally is governed by the crop. Water should be applied in 
amounts sufficient to wet the root zone but in amounts 
small enough to minimize the leaching of plant nutrients. 

Tillage should be kept to a minimum. Returning all 
crop residue to the soil and using a cropping system that 
includes grasses, legumes, or grass-legume mixtures 
help to maintain fertility and tilth. Production of crops can 
be maintained or increased by the use of fertilizer. Most 
crops, except legumes, respond to nitrogen. Legumes 
respond to phosphate. 

This unit is poorly suited to urban development. The 
main limitations for buildings and roads are wetness and 
moderate shrink-swell potential. 

Roads should be designed to offset the limited ability 
of the soil to support traffic. If buildings are constructed 
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on this unit, properly designing foundations and footings 
and diverting runoff away from buildings help to prevent 
structural damage as a result of shrinking and swelling. 
Wetness can be reduced by installing drain tile around 
footings. 

The main limitations for septic tank absorption fields 
are the seasonal high water table and moderately slow 
permeability. These limitations are difficult to overcome. 

If this unit is irrigated, it is suited to vvindbreaks. The 
main limitations are wetness and moderately slow per- 
meability. The selection of trees and shrubs is limited to 
those that tolerate the seasonal high vvater table. 


Ws—Werlog loam, saline. This deep, somewhat 
poorly drained soil is on flood plains and terraces. It 
formed in alluvium derived dominantly from sandstone 
and shale. Slope is 0 to 1 percent. The vegetation in 
areas not cultivated is mainly grass. Elevation is 4,800 to 
6,000 feet. The average annual precipitation is about 8 
inches, the average annual air temperature is about 53 
degrees F, and the average frost-free period is about 
150 days. 

Typically, the surface layer is light yellovvish brown 
loam about 5 inches thick. The upper 22 inches of the 
underlying material is brown and light brownish gray 
loam. The lower part to a depth of 60 inches is grayish 
brown silty clay loam. 

Included in this unit are small areas of Apishapa, 
Green River, and Walrees soils that occur throughout the 
unit. Included areas make up about 15 percent of the 
total acreage. 

Permeability of this Werlog soil is moderately siow. 
Available water capacity is very high. Effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is moderate. A seasonal high water table is at a 
depth of 24 to 60 inches during the irrigation season. 
Where this soil has a cover of native vegetation, the 
average annual wetting depth is about 15 inches. The 
soil is slightly saline. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa and pasture. Among the other crops grown 
are corn and small grain. Some areas are used for urban 
development, windbreaks, and wildlife habitat. 

If this unit is used for irrigated crops, the main limita- 
tions are wetness and salinity. The selection of crops 
that can be grown is limited by the seasonal high water 
table and by the salinity of the soil. The water table can 
be lowered by installing an adequate drainage system. 

Furrow, border, corrugation, and sprinkler irrigation 
systems are suited to this unit. The method used gener- 
ally is governed by the crop. Water should be applied in 
amounts sufficient to wet the root zone but in amounts 
small enough to minimize the leaching of plant nutrients. 

Tillage should be kept to a minimum. Maintaining crop 
residue on or near the surface reduces runoff, reduces 
soil blowing, and helps to maintain soil tilth and organic 
matter content. Production of crops can be maintained 
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or increased by the use of fertilizer. Most crops, except 
legumes, respond to nitrogen. Legumes respond to 
phosphate. 

This unit is poorly suited to urban development. The 
main limitations are wetness and moderate shrink-swell 
potential. 

Roads should be designed to offset the limited ability 
of the soil to support traffic. If buildings are constructed, 
on this unit, properly designing foundations and footings 
and diverting runoff away from buildings help to prevent 
structural damage as a result of shrinking and swelling. 
Wetness can be reduced by installing drain tile around 
footings. 

The main limitations for septic tank absorption fields 
are the seasonal high water table and moderately slow 
permeability. These limitations are difficult to overcome. 

If this unit is irrigated, it is suited to windbreaks. The 
main limitations are moderately slow permeability, wet- 
ness, and slight salinity. The selection of trees and 
shrubs is limited to those that tolerate the seasonal high 
water table. ን 


Yo—Youngston clay loam. This deep, well drained 
soil is on flood plains and terraces. It formed in alluvium 
derived from mixed sources. Slope is 0 to 1 percent. The 
vegetation in areas not cultivated is mainly grass. Eleva- 
tion is 4,800 to 6,000 feet. The average annual precipita- 
tion is about 8 inches, the average annual air tempera- 
ture is about 53 degrees F, and the average frost-free 
period is about 150 days. 

Typically, the surface layer is grayish brown clay loam 
about 10 inches thick. The underlying material to a depth 
of 66 inches or more is brown and pale brown loam and 
silt loam. 

Included in this unit are small areas of Stumble soils 
and Slickspots that occur throughout the unit. Included 
areas make up about 25 percent of the total acreage. 

Permeability of this Youngston soil is moderately slow. 
Available water capacity is very high. Effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is severe. This soil is subject to frequent, very 
brief periods of flooding from June through September. 
Where this soil has a cover of native vegetation, the 
average annual wetting depth is about 10 inches. 

Most areas of this unit are used for irrigated crops, 
mainly alfalfa and pasture. Among the other crops grown 
are corn and small grain. Some areas are used for urban 
development and wildlife habitat. 

If this unit is used for irrigated crops, the main limita- 
tions are the hazards of flooding and soil blowing. The 
risk of flooding can be reduced by the use of levees, 
dikes, and diversions. 

Furrow, border, corrugation, and sprinkler irrigation 
systems are suited to this unit. The method used is 
generally governed by the crop. Water should be applied 
in amounts sufficient to wet the root zone but in amounts 
small enough to minimize the leaching of plant nutrients. 
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Tillage should be kept to a minimum. Maintaining crop 
residue on or near the surface reduces runoff, reduces 
soil blowing, and helps to maintain soil tilth and organic 
matter content. Production of crops can be maintained 
or increased by the use of fertilizer. Most crops, except 
legumes, respond to nitrogen. Legumes respond to 
phosphate. 

This unit is poorly suited to urban development. The 
main limitations are the hazard of flooding and low soil 
strength. Flooding can be controlled only by use of major 
flood control structures. Roads should be designed to 
offset the limited ability of the soil to support traffic. 


Use and management of the soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural re- 
sources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, conservation- 
ists, engineers, and others collect extensive field data 
about the nature and behavior characteristics of the 
soils. They collect data on erosion, droughtiness, flood- 
ing, and other factors that affect various soil uses and 
management. Field experience and collected data on 
soil properties and performance are used as a basis in 
predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as ran- 
geland and woodland; as sites for buildings, sanitary 
facilities, highways and other transportation systems, and 
parks and other recreation facilities; and for wildlife habi- 
tat. It can be used to identify the potentials and limita- 
tions of each soil for specific land uses and to help 
prevent construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, play- 
grounds, lawns, and trees and shrubs. 


Crops and pasture 
By Paul Boden, conservation agronomist, Soil Conservation Service. 


General management needed for crops and pasture is 
suggested in this section. The crops or pasture plants 
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best suited to the soils, including some not commonly 
grown in the survey area, are identified and the estimat- 
ed yields of the main crops and hay and pasture plants 
are listed for some soils. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under “Soils maps for 
detailed planning.” Specific information can be obtained 
from the local office of the Soil Conservation Service or 
the Cooperative Extension Service. 

About 65,000 acres in the survey area is used for 
irrigated crops. About 55,000 acres of this is along the 
San Juan, Animas, and La Plata rivers. The areas along 
these rivers have been irrigated for many years. Water is 
delivered by canal from diversions and dams along these 
streams. 

The area included in the Navajo Indian Irrigation Proj- 
ect is being converted from native grazing land to irrigat- 
ed farmland at a rate of about 10,000 acres per year. 
One 10,000-acre tract was irrigated for the first time in 
1976. According to plans, a total of 110,000 acres will 
eventually be irrigated on this project. Water comes from 
Navajo Dam and is delivered to fields by a system of 
tunnels, canals, and siphons. 

Irrigation water is adequate for good crop yields in all 
areas except those along the La Plata River. This stream 
freguently has little flow during July and August. 

The main crops grown in the survey area are alfalfa 
for hay, improved grasses for pasture, small grain, and 
corn for silage. Among the other crops are vegetables, 
orchard crops, and sorghum. The potential is high for 
good yields of vegetable crops such as carrots, onions, 
and potatoes. Potatoes are particularly well suited to 
sandy, well drained soils such as those of the Fruitland, 
Shiprock, and Azfield series. There is also good potential 
for growing sugar beets if a processing plant is estab- 
lished nearby. تم‎ 

The major objectives in cropland management are 
proper irrigation, maintaining good soil tilth and fertility, 
and controlling water erosion and soil blowing. In addi- 
tion, reducing excess salinity or alkalinity and providing 
adequate drainage are needed on some soils. 

Timely application of adequate amounts of irrigation 
water without overirrigating is essential for high yields 
and efficient use of water. A properly designed irrigation 
system based on the soil characteristics and crops to be 
grown improves chances of reaching this goal. Sprinkler 
systems are best suited to all soils except those that 
have slow or very. slow permeability. Overirrigation 
leaches plant nutrients out of the root zone, contributes 
to excess wetness on the lower lying soils, and reduces 
yields by reducing aeration of the root zone. 

Use of a cropping system that helps to keep soils in 
good tilth is desirable. Some soils can be used for a 
single crop for many years with little adverse effect on 
yields. Other soils deteriorate rapidly unless large 
amounts of organic matter are returned to the soil annu- 
ally. Use of a conservation cropping system tailored to 
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the individual soil helps to maintain good tilth, structure, 
soil aeration, and fertility. Rotation of crops also reduces 
insect, disease, and weed infestations. 

Water erosion is not a serious problem on most irrigat- 
ed soils in the area. However, poorly designed irrigation 
systems may contribute to excessive erosion on the 
sloping soils. Land smoothing or leveling is desirable on 
some of the soils to reduce the slope and runoff. Placing 
irrigation furrows on the contour or across the slope also 
reduces the hazard of erosion. Proper management of 
crop residue helps to control water erosion on sloping 
soils. 

Soil blowing is a serious problem on the sandy soils in 
the area. It can best be controlled by leaving an ade- 
quate amount of residue from previous crops on the 
surface until the crop being grown provides ground 
cover. Cropping in strips perpendicular to the prevailing 
wind or planting trees and other plants for windbreaks 
are also effective and desirable practices. 

Overirrigation and seepage from irrigation canals have 
contributed to the high water table and poor drainage of 
some of the soils on flood plains and valley sides. Alka- 
linity or salinity, or both, normally increase on poorly 
drained soils to a level that is detrimental to plant 
growth. Surface or subsurface drains can be installed to 
improve drainage and thus decrease salinity and alkalin- 
ity. However, proper irrigation of higher lying areas and 
lining of irrigation canals are desirable in many years to 
effectively lower the water table. 

Yield.of annual crops, hay crops, and pasture plants 
can be increased by other good management practices. 
These include proper irrigation, use of improved crop 
varieties, timely planting and harvesting, and a good fer- 
tilizer program that is based on the needs of the soil and 
crops. Other practices that contribute to increased yields 
are weed, insect, and disease control. 

Tame pasture is a practical, economically feasible land 
use for most irrigated soils in the survey area. The main 
objective of pasture management is to maintain vigorous 
stands of palatable, well adapted plants for livestock 
feed, to improve the soil, and to control water erosion 
and soil blowing. Proper grazing practices, adequate fer- 
tilization, clipping, and weed control help to meet these 
objectives. 

Proper grazing practices include delaying grazing until 
plants have made a good start in spring, avoiding grazing 
too closely, rotation grazing, grazing at the optimal time, 
and periodic rest from grazing. A good fertility manage- 
ment program involves adding fertilizer when needed 
and maintaining an adeguate supply of all plant nutrients. 
Clipping some grasses helps to distribute grazing and 
stimulates growth. Where stands are thin, control of 
weeds by mowing or spraying results in more available 
moisture and plant nutrients for desirable species. 

Grasses planted on irrigated land require as much 
irrigation water as alfalfa. Those practices that improve 
irrigation efficiency on cropland are suitable for use on 
irrigated pastureland. 
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Yields per acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 4] In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also consid- 
ered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage, control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green-manure crops; and 
harvesting that insures the smallest possible loss. 

For yields of irrigated crops, it is assumed that the 
irrigation system is adapted to the soils and to the crops 
grown, that good guality irrigation water is uniformly ap- 
plied as needed, and that tillage is kept to a minimum. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 4 are grown in 
the survey area, but estimated yields are not listed be- 
cause the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the Cooper- 
ative Extension Service can provide information about 
the management and productivity of the soils. 


Rangeland 


By Hank Wall, range conservationist, Soil Conservation Service. 


About 85 percent of the survey area is range or graza- 
ble woodland. More than 80 percent of the farm income 
is derived from the production of cattle and sheep. Cow- 
calf-yearling operations are most common. A relatively 
large number of sheep operations are used for the pro- 
duction of mutton, wool, and lambs. Ranches of 25,000 
acres or larger are common. Some small ranches are 
4,000 acres or less. About 80 percent of the land is 
Indian trust land, which is administered by the Bureau of 
Indian Affairs, and federal land, which is administered by 
the Bureau of Land Management. 

On many ranches the forage produced on rangeland is 
supplemented by hay and improved irrigated pasture. In 
winter the native forage is often supplemented with pro- 
tein concentrates. 

The native plant community in many parts of the 
survey area has been changed by continued excessive 
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use. Much of the area is now dominated by big sage- 
brush, pinyon, and oneseed juniper. The amount of 
forage being produced may be less than half of that 
originally produced. Forage production on the range can 
be increased by using mechanical and other manage- 
ment practices that are effective on specific kinds of soil 
and range sites. 

In areas that have similar climate and topography, 
differences in the kind and amount of vegetation pro- 
duced on rangeland are closely related to the kind of 
soil. Effective management is based on the relationship 
between the soils and vegetation and water. 

1886 2 80965 for each soil in the survey area, the 
range site; the total annual production of vegetation in 
favorable, normal, and unfavorable years; the character- 
istic vegetation; and the average percentage of each 
species. Only those soils that are used as or are suited 
to rangeland are listed. Explanation of the column head- 
ings in table 5 follows. 

A range site is a distinctive kind of rangeland that 
produces a characteristic natural plant community that 
differs from natural plant communities on other range 
sites in kind, amount, and proportion of range plants. 
The relationship between soils and vegetation was es- 
tablished during this survey; thus, range sites generally 
can be determined directly from the soil map. Soil prop- 
erties that affect moisture supply and plant nutrients 
have the greatest influence on the productivity of range 
plants. Soil reaction, salt content, and a seasonal high 
water table are also important. 

Total production is the amount of vegetation that can 
be expected to grow annually on well managed range- 
land that is supporting the potential natural plant commu- 
nity. It includes all vegetation, whether or not it is palat- 
able to grazing animals. It includes the current year's 
growth of leaves, twigs, and fruits of woody plants. It 
does not include the increase in stem diameter of trees 
and shrubs. It is expressed in pounds per acre of air-dry 
vegetation for favorable, normal, and unfavorable years. 
In a favorable year, the amount and distribution of pre- 
cipitation and the temperatures make growing conditions 
substantially better than average. In a normal year, grow- 
ing conditions are about average. In an unfavorable year, 
growing conditions are well below average, generally be- 
cause of low available soil moisture. 

Dry weight is the total annual yield per acre reduced to 
a common percent of moisture when air-dried. 

Characteristic vegetation—the: grasses, forbs, and 
shrubs that make up most of the potential natural plant 
community on each soil—is listed by common name. 
Under composition, the expected percentage of the total 
annual production is given for each species making up 
the characteristic vegetation. The amount that can be 
used as forage depends on the kinds of grazing animals 
and on the grazing season. 

Range management requires a knowledge of the kinds 
of soil and of the potential natural plant community. It 
also requires an evaluation of the present range condi- 
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tion. Range condition is determined by comparing the 
present plant community with the potential natural plant 
community on a particular range site. The more closely 
the existing community resembles the potential commu- 
nity, the better the range condition. Range condition is 
an ecological rating only. it does not have a specific 
meaning that pertains to the present plant community in 
a given use. 

The objective in range management is to control graz- 
ing so that the plants growing on a site are about the 
same in kind and amount as the potential natural plant 
community for that site. Such management generally re- 
sults in the optimum production of vegetation, conserva- 
tion of water, and control of erosion. Sometimes, howev- 
er, a range condition somewhat below the potential 
meets grazing needs, provides wildlife habitat, and pro- 
tects soil and water resources. 

The main concern on most of the rangeland is using 
the native forage plants within their capability and, where 
needed, using mechanical manipulation or reducing the 
excessive amounts of brush species to that of the native 
plant community. Range seeding is feasible in areas that 
receive annual precipitation of 10 inches or more. Good 
range management results in a balanced native plant 
community that stabilizes the soil resource. 


Wildlife habitat 


By William S. Wallis, soil conservationist, Soil Conservation Service. 


Wildlife are in many places throughout the survey area. 
Wherever food, cover, and water are available, there is 
some kind of wildlife. Wildlife habitat is most useful when 
all the elements needed by a certain kind of wildlife are 
located within the traveling distance, or home range, of 
that species. Elements of rangeland, woodland, open- 
land, and wetland wildlife habitat, described elsewhere in 
this section, are located throughout the county in varying 
amounts. Elements of rangeland, woodland, openland, 
and wetland wildlife habitat are also described in the 
section "General soil map for broad land use planning." 

Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat can 
be created or improved by planting appropriate vegeta- 
tion, by maintaining the existing plant cover, or by pro- 
moting the natural establishment of desirable plants. 

in 6 the soils in the survey area are rated ac- 
cording to their potential for providing habitat for various 
kinds of wildlife. This information can be used in planning 
parks, wildlife refuges, nature study areas, and other 
developments for wildlife; in selecting soils that are suit- 
able for establishing, improving, or maintaining specific 
elements of wildlife habitat; and in determining the inten- 
sity of management needed for each element of the 
habitat. 
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The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good indicates that the element or 
kind of habitat is easily established, improved, or main- 
tained. Few or no limitations affect management, and 
satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for satis- 
factory results. A rating of poor indicates that limitations 
are severe for the designated element or kind of habitat. 
Habitat can be created, improved, or maintained in most 
places, but management is difficult and must be inten- 
sive. A rating of very poor indicates that restrictions for 
the element or kind of habitat are very severe and that 
unsatisfactory results can be expected. Creating, improv- 
ing, or maintaining habitat is impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and fea- 
tures that affect the growth of grain and seed crops are 
depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface stoni- 
ness, and flood hazard. Soil temperature and soil mois- 
ture are also considerations. Examples of grain and seed 
crops are corn, wheat, oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
fescue, lovegrass, bromegrass, clover, and alfalfa. 

Wild herbaceous plants are native or naturally estab- 
lished grasses and forbs, including weeds. Soil proper- 
ties and features that affect the growth of these plants 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, surface stoniness, and 
flood hazard. Soil temperature and soil moisture are also 
considerations. Examples of wild herbaceous plants are 
bluestem, goldenrod, beggarweed, wheatgrass, and 
grama. 

Hardwood trees and woody understory produce nuts 
or other fruit, buds, catkins, twigs, bark, and foliage. Soil 
properties and features that affect the growth of hard- 
wood trees and shrubs are depth of the root zone, the 
available water capacity, and wetness. Examples of 
these plants are Fremont cottonwood, oak, poplar, 
cherry, forestiera, baccharis, hawthorn, willow, big sage- 
brush, and rabbitbrush. Examples of fruit-producing 
shrubs that are suitable for planting on soils rated good 
are Russian-olive, autumn-olive, crabapple, and Ameri- 
can plum. 

Coniferous plants furnish browse, seeds, and cones. 
Soil properties and features that affect the growth of 
coniferous trees, shrubs, and ground cover are depth of 
the root zone, available water capacity, and wetness. 
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Examples of coniferous plants are pine, spruce, fir, 
cedar, and juniper. 

Shrubs are bushy woody plants that produce fruit, 
buds, twigs, bark, and foliage. Soil properties and fea- 
tures that affect the growth of shrubs are depth of the 
root zone, available water capacity, salinity, and soil 
moisture. Examples of shrubs are mountainmahogany, 
bitterbrush, snowberry, and big sagebrush. 

Wetland plants are annual and perennial wild herba- 
ceous plants that grow on moist or wet sites. Submerged 
or floating aquatic plants are excluded. Soil properties 
and features affecting wetland plants are texture of the 
surface layer, wetness, reaction, salinity, slope, and sur- 
face stoniness. Examples of wetland plants are 
smartweed, wild millet, wildrice, saltgrass, cordgrass, 
rushes, sedges, and reeds. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control struc- 
tures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, waterfowl feeding areas, and 
ponds. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for openland wildlife consists of cropland, pas- 
ture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include bobwhite quail, Gambel's quail, pheasant, mead- 
owlark, field sparrow, cottontail, red fox, skunk, killdeer, 
and mourning dove. 

Habitat for woodland wildlife consists of areas of de- 
ciduous plants or coniferous plants, or both, and associ- 
ated grasses, legumes, and wild herbaceous plants. 
Wildlife attracted to these areas include wild turkey, 
thrushes, vvoodpeckers, sguirrels, gray fox, raccoon, 
mule deer, bear, cottontail, kangaroo rat, coyote, hawks, 
sage grouse, and porcupine. 

Habitat for wetland wildlife consists of open, marshy or 
svampy shallovv water areas. Some of the wildlife at- 
tracted to such areas are ducks, geese, herons, shore 
birds, muskrat, mink, and beaver. 

Habitat for rangeland wildlife consists of areas of 
shrubs and wild herbaceous plants. Wildlife attracted to 
rangeland include antelope, desert mule .deer, sage 
grouse, meadowlark, lark bunting, jackrabbit, cottontail, 
prairie dog, coyote, red fox, scaled quail, chukar, hawks, 
gophers, and porcupine. 


Windbreaks and environmental plantings 


Windbreaks protect livestock, buildings, and yards 
from wind and snow. They also protect fruit trees and 
gardens, and they furnish habitat for wildlife. Several 
rows of low- and high-growing broadleaf and coniferous 
trees and shrubs provide the most protection. 
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Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 
from wind, hold snow on the fields, and provide food and 
cover for wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To insure plant survival, a healthy planting stock 
of suitable species should be planted properly on a well 
prepared site and maintained in good condition. 

| Table 7 shows the height that locally grown trees and 

shrubs are expected to reach in 20 years on various 
soils. The estimates in table 7 are based on measure- 
ments and observation of established plantings that have 
been given adequate care. They can be used as a guide 
in planning windbreaks and screens. Additional informa- 
tion on planning windbreaks and screens and planting 
and caring for trees and shrubs can be obtained from 
local offices of the Soil Conservation Service or the 
Cooperative Extension Service or from a nursery. 


Recreation 


The soils of the survey area are rated in table 8 ac- 
cording to limitations that affect their suitability for recre- 
ation. The ratings are based on restrictive soil features, 
such as wetness, slope, and texture of the surface layer. 
Susceptibility to flooding is considered. Not considered in 
the ratings, but important in evaluating a site, are the 
location and accessibility of the area, the size and shape 
of the area and its scenic quality, vegetation, access to 
water, potential water impoundment sites, and access to 
public sewerlines. The capacity of the soil to absorb 
septic tank effluent and the ability of the soil to support 
vegetation are also important. Soils subject to flooding 
are limited for recreation use by the duration and intensi- 
ty of flooding and the season when. flooding occurs. In 
planning recreation facilities, onsite assessment of the 
height, duration, intensity, and frequency of flooding is 


essential. 
inj table 8, the degree ot soil limitation is expressed as 
slight; moderate, or severe. Slight means that soil prop- 


erties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that limita- 
tions can be overcome or alleviated by planning, design, 
or special maintenance. Severe means that soil proper- 
ties are unfavorable and that limitations can be offset 
only by costly soil reclamation, special design, intensive 
maintenance, limited use, or by a combination of these 
measures. 

The information in table 8 can be supplemented by 


other information in this survey, for example, interpreta- 
tions for septic tank absorption fields in and 
interpretations for dwellings without basements and for 
local roads and streets in table 9.] 

Camp areas require site preparation such as shaping 
and leveling the tent and parking areas, stabilizing roads 
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and intensively used areas, and installing sanitary facili- 
ties and utility lines. Camp areas are subject to heavy 
foot traffic and some vehicular traffic. The best soils 
have mild slopes and are not vvet or subject to flooding 
during the period of use. The surface has few or no 
stones or boulders, absorbs rainfall readily but remains 
firm, and is not dusty when dry. Strong slopes and 
stones or boulders can greatly increase the cost of con- 
structing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds reguire soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. If grading is needed, the 
depth of the soil over bedrock or a hardpan should be 
considered. 

Paths and trails for hiking, horseback riding, and bicy- 
cling should reguire little or no cutting and filling. The 
best soils are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once a year during the period of use. They have moder- 
ate slopes and few or no stones or boulders on the 
surface. 


Engineering 
By James E. Harris, area engineer, Soil Conservation Service. 


This section provides information for planning land 
uses related to urban development and to water man- 
agement. Soils are rated for various uses, and the most 
limiting features are identified. The ratings are given in 
the following tables: Building site development, Sanitary 
facilities, Construction materials, and Water manage- 
ment. The ratings are based on observed performance 
of the soils and on the estimated data and test data in 
the “Soil properties” section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and construc- 
tion. The information, however, has limitations. For ex- 
ample, estimates and other data generally apply only to 
that part of the soil within a depth of 5 or 6 feet. Be- 
cause of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soil. 

The information is not site specific and does not elimi- 
nate the need for onsite investigation of the soils or for 
testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
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not considered in preparing the information in this sec- 
tion. Local ordinances and regulations need to be con- 
sidered in planning, in site selection, and in design. 

Soil properties, site features, and observed perform- 
ance were considered in determining the ratings in this 
section. During the fieldwork for this soil survey, determi- 
nations were made about grain-size distribution, liquid 
limit, plasticity index, soil reaction, depth to bedrock, 
hardness of bedrock within 5 to 6 feet of the surface, 
soil wetness, depth to a seasonal high water table, 
slope, likelihood of flooding, natural soil structure aggre- 
gation, and soil density. Data were collected about kinds 
of clay minerals, mineralogy of the sand and silt frac- 
tions, and the kind df adsorbed cations. Estimates were 
made for erodibility, permeability, corrosivity, shrink-swell 
potential, available water capacity, and other behavioral 
characteristics affecting engineering uses. 

This information can be used to (1) evaluate the po- 
tential of areas for residential, commercial, industrial, and 
recreation uses; (2) make preliminary estimates of con- 
struction conditions; (3) evaluate alternative routes for 
roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sevvage lagoons: (5) 
plan detailed onsite investigations of soils and geology: 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoil, (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and vvater 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the per- 
formance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


Building site development 


| Table 9 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and with- 
out basements, small commercial buildings, local roads 
and streets, and lawns and landscaping. The limitations 
are considered s/ight if soil properties and site features 
are generally favorable for the indicated use and limita- 
tions are minor and easily overcome; moderate if soil 
properties or site features are not favorable for the indi- 
cated use and special planning, design, or maintenance 
is needed to overcome or minimize the limitations; and 
severe if soil properties or site features are so unfavor- 
able or so difficult to overcome that special design, sig- 
nificant increases in construction costs, and possibly in- 
creased maintenance are reguired. Special feasibility 
studies may be reguired where the soil limitations are 
severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
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utility lines, open ditches, and other purposes. The rat- 
ings are based on soil properties, site features, and ob- 
served performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to bed- 
rock, a cemented pan, or a very firm dense layer; stone 
content; soil texture; and slope. The time of the year that 
excavations can be made is affected by the depth to a 
seasonal high water table and the susceptibility of the 
soil to flooding. The resistance of the excavation walls or 
banks to sloughing or caving is affected by soil texture 
and the depth to the water table. 

Dwellings and small commercial buildings are struc- 
tures built on shallow foundations on undisturbed soil. 
The load limit is the same as that for single-family dwell- 
ings no higher than three stories. Ratings are made for 
small commercial buildings without basements, for dwell- 
ings with basements, and for dwellings without base- 
ments. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to bedrock or to a cemented pan, large 
stones, and flooding affect the ease of excavation and 
construction. Landscaping and grading that reguire cuts 
and fills of more than 5 to 6 feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally limit- 
ed to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock or to a cemented pan, a high 
water table, flooding, large stones, and slope affect the 
ease of excavating and grading. Soil strength (as in- 
ferred from the engineering classification of the soil), 
shrink-swell potential, frost action potential, and depth to 
a high water table affect the traffic supporting capacity. 


Sanitary facilities 


able 10|shows the degree and the kind of soil limita- 


tions that affect septic tank absorption fields, sewage 
lagoons, and sanitary landfills. The limitations are consid- 
ered slight if soil properties and site features are gener- 
ally favorable for the indicated use and limitations are 
minor and easily overcome; moderate if soil properties or 
site features are not favorable for the indicated use and 
special planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so diffi- 
cult to overcome that special design, significant in- 
creases in construction costs, and possibly increased 
maintenance are required. 

Table 10 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
Soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
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expected; fair indicates that soil properties and site fea- 
tures are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which efflu- 
ent from a septic tank is distributed into the soil through 
subsurface tiles or perforated pipe. Only that part of the 
soil between depths of 24 and 72 inches is evaluated. 
The ratings are based on soil properties, site features, 
and observed performance of the soils. Permeability, a 
high water table, depth to bedrock or to a cemented 
pan, and flooding affect absorption of the effluent. Large 
stones and bedrock or a cemented pan interfere with 
installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material beneath 
the absorption field to effectively filter the effluent. Many 
local ordinances require that this material be of a certain 
thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of com- 
pacted soil. Lagoons generally are designed to hold the 
sewage within a depth of 2 to 5 feet. Nearly impervious 
soil material for the lagoon floor and sides is required to 
minimize seepage and contamination of ground water. 

Table 10 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, depth 
to bedrock or to a cemented pan, flooding, large stones, 
and content of organic matter. 

Excessive seepage due to rapid permeability of the 
soil or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope, bed- 
rock, and cemented pans can cause construction prob- 
lems, and large stones can hinder compaction of the 
lagoon floor. 

Sanitary landfills are areas where solid waste is dis- 
posed of by burying it in soil. There are two types of 
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landfill—trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 10 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, a 
high water table, slope, and flooding affect both types of 
landfill. Texture, stones and boulders, highly organic 
layers, soil reaction, and content of salts and sodium 
affect trench type landfills. Unless otherwise stated, the 
ratings apply only to that part of the soil within a depth 
of about 6 feet. For deeper trenches, a limitation rated 
slight or moderate may not be valid. Onsite investigation 
is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to soil blowing. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock, a cemented pan, or the water table to permit 
revegetation. The soil material used as final cover for a 
landfill should be suitable for plants. The surface layer 
generally has the best workability, more organic matter, 
and the best potential for plants. Material from the sur- 
face layer should be stockpiled for use as the final 
cover. 


Construction materials 


gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill and topsoil. 
They are rated as a probable or improbable source of 
sand and gravel. The ratings are based on soil proper- 
ties and site features that affect the removal of the soil 
and its use as construction material. Normal compaction, 
minor processing, and other standard construction prac- 
tices are assumed. Each soil is evaluated to a depth of 5 
or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 
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The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index proper- 
ties provides detailed information about each soil layer. 
This information can help determine the suitability of 
each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not considered 
in the ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering classifi- 
cation of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand and 
gravel are used in many kinds of construction. Specifica- 
tions for each use vary widely. In table 11, only the 
probability of finding material in suitable quantity is evalu- 
ated. The suitability of the material for specific purposes 
is not evaluated, nor are factors that affect excavation of 
the material. 

The properties used to evaluate the soil as a source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of the soil), the thick- 
ness of suitable material, and the content of rock frag- 
ments. Kinds of rock, acidity, and stratification are given 
in the soil series descriptions. Gradation of grain sizes is 
given in the table on engineering index properties. 

A soil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is up to 
12 percent silty fines. This material must be at least 3 
feet thick and less than 50 percent, by vveight, large 
stones. All other soils are rated as an improbable 
' Source. Coarse fragments of soft bedrock, such as shale 
and siltstone, are not considered to be sand and gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 
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Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and cob- 
bles, have little or no gravel, and have slopes of less 
than 8 percent. They are low in content of soluble salts, 
are naturally fertile or respond well to fertilizer, and are 
not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an appre- 
ciable amount of gravel, stones, or soluble salts, or soils 
that have slopes of 8 to 15 percent. The soils are not so 
wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


Water management 


Table 12|gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas; embankments, dikes, and levees; and aguifer-fed 
ponds. The limitations are considered s/ight if soil prop- 
erties and site features are generally favorable for the 
indicated use and limitations are minor and are easily 
overcome; moderate if soil properties or site features are 
not favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or mini- 
mize the limitations; and severe if soil properties or site 
features are so unfavorable or so difficult to overcome 
that special design, significant increase in construction 
costs, and possibly increased maintenance are reguired. 

This table also gives for each soil the restrictive fea- 
tures that affect drainage, irrigation, terraces and diver- 
sions, and grassed waterways. 

Pond reservoir areas hold water behind a dam or em- 
bankment. Soils best suited to this use have low seep- 
age potential in the upper 60 inches. The seepage po- 
tential is determined by the permeability of the soil and 
the depth to fractured bedrock or other permeable mate- 
rial. Excessive slope can affect the storage capacity of 
the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, con- 
structed to impound water or to protect land against 
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overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. lt is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to de- 
termine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable com- 
paction characteristics. Unfavorable features include less 
than 5 feet of suitable material and a high content of 
stones or boulders, organic matter, or salts or sodium. A 
high water table affects the amount of usable material. It 
also affects trafficability. 

Aquifer-fed excavated ponds are pits or dugouts that 
extend to a ground-water aquifer or to a depth below a 
permanent water table. Excluded are ponds that are fed 
only by surface runoff and embankment ponds that im- 
pound water 3 feet or more above the original surface. 
Excavated ponds are affected by depth to a permanent 
water table, permeability of the aquifer, and quality of the 
water as inferred from the salinity of the soil. Depth to 
bedrock and the content of large stones affect the ease 
of excavation. 

Drainage is the removal of excess surface and subsur- 
face water from the soil. How easily and effectively the 
soil is drained depends on the depth to bedrock, to a 
cemented pan, or to other layers that affect the rate of 
water movement; permeability; depth to a high water 
table or depth of standing water if the soil is subject to 
ponding; slope; susceptibility to flooding; subsidence of 
organic layers; and potential frost action. Excavating and 
grading and the stability of ditchbanks are affected by 
depth to bedrock or to a cemented pan, large stones, 
slope, and the hazard of cutbanks caving. The productiv- 
ity of the soil after drainage is adversely affected by 
extreme acidity or by toxic substances in the root zone, 
such as salts, sodium, or sulfur. Availability of drainage 
outlets is not considered in the ratings. 

Irrigation is the controlled application of water to sup- 
plement rainfall and support plant growth. The design and 
management of an irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, ero- 
sion hazard, and slope. The construction of a system is 
affected by large stones and depth to bedrock or to a 
cemented pan. The performance of a system is affected 
by the depth of the root zone, the amount of salts or 
sodium, and soil reaction. 

Terraces and diversions are embankments or a combi- 
nation of channels and ridges constructed across a 
slope to reduce erosion and conserve moisture by inter- 
cepting runoff. Slope, wetness, large stones, and depth 
to bedrock or to a cemented pan affect the construction 
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of terraces and diversions. A restricted rooting depth, a 
severe hazard of wind or water erosion, an excessively 
coarse texture, and restricted permeability adversely 
affect maintenance. 


Soil properties 


Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some bench- 
mark soils. Established standard procedures are fol- 
lowed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and compac- 
tion characteristics. These results are reported in table 
13. 

Estimates of soil properties are based on field exami- 
nations, on laboratory tests of samples from the survey 
area, and on laboratory tests of samples of similar soils 
in nearby areas. Tests verify field observations, verify 
properties that cannot be estimated accurately by field 
observation, and help characterize key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


Engineering index properties 


Table 13|gives estimates of the engineering classifica- 


tion and of the range of index properties for the major 
layers of each soil in the survey area. Most soils have 
layers of contrasting properties within the upper 5 or 6 
feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under “Soil series and morphology.” 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter. “Loam,” for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If a soil contains particles coarser than 
sand, an appropriate modifier is added, for example, 
“gravelly.” Textural terms are defined in the Glossary. 

Classification of the soils is determined according to 
the Unified soil classification system and the system 
adopted by the American Association of State Highway 
and Transportation Officials 
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The Unified system classifies soils according to prop- 
erties that affect their use as construction material. Soils 
are classified according to grain-size distribution of the 
fraction less than 3 inches in diameter and according to 
plasticity index, liquid limit, and organic matter content. 
Sandy and gravelly soils are identified as GW, GP, GM, 
GC, SW, SP, SM, and SC, silty and clayey soils as ML, 
CL, OL, MH, CH, and OH; and highly organic soils as Pt. 
Soils exhibiting engineering properties of two groups can 
have a dual classification, for example, SP-SM. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group A-7 are fine grained. Highly organic soils are clas- 
sified in group A-8 on the basis of visual inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2- 
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional refine- 
ment, the suitability of a soil as subgrade material can be 
indicated by a group index number. Group index num- 
bers range from 0 for the best subgrade material to 20 
or higher for the poorest. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
vveight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
vveight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an oven-dry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on labora- 
tory tests of soils sampled in the survey area and in 
nearby areas and on estimates made in the field. 

Liguid limit and plasticity index (Atterberg limits) indi- 
cate the plasticity characteristics of a soil. The estimates 
are based on test data from the survey area or from 
nearby areas and on field examination. 

The estimates of grain-size distribution, liguid limit, and 
plasticity index are rounded to the nearest 5 percent. 
Thus, if the ranges of gradation and Atterberg limits 
extend a marginal amount (1 or 2 percentage points) 
across classification boundaries, the classification in the 
marginal zone is omitted in the table. 


Physical and chemical properties 


Table 14 |shows estimates of some characteristics and 


features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 


SOIL SURVEY 


Clay as a soil separate consists of mineral soil parti- 
cles that are less than 0.002 millimeter in diameter. In 
this table, the estimated clay content of each major soil 
layer is given as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain mois- 
ture. They influence shrink-swell potential, permeability, 
and plasticity, the ease of soil dispersion, and other soil 
properties. The amount and kind of clay in a soil also 
affect tillage and earth-moving operations. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, par- 
ticularly structure, porosity, and texture. Permeability is 
considered in the design of soil drainage systems, septic 
tank absorption fields, and construction where the rate of 
water movement under saturated conditions affects be- 
havior. 

Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most impor- 
tant properties are the content of organic matter, soil 
texture, bulk density, and soil structure. Available water 
capacity is an important factor in the choice of plants or 
crops to be grown and in the design and management of 
irrigation systems. Available water capacity is not an 
estimate of the guantity of water actually available to 
plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory anal- 
yses. Soil reaction is important in selecting crops and 
other plants, in evaluating soil amendments for fertility 
and stabilization, and in determining the risk of corrosion. 

Salinity is a measure of soluble salts in the soil at 
saturation. It is expressed as the electrical conductivity 
of the saturation extract, in millimhos per centimeter at 
25 degrees C. Estimates are based on field and labora- 
tory measurements at representative sites of nonirrigated 
soils. The salinity of irrigated soils is affected by the 
guality of the irrigation water and by the freguency of 
water application. Hence, the salinity of soils in individual 
fields can differ greatly from the value given in the table. 
Salinity affects the suitability of a soil for crop production, 
the stability of soil if used as construction material, and 
the potential of the soil to corrode metal and concrete. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
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soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of undis- 
turbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on measure- 
ments of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to build- 
ings, roads, and other structures. Special design is often 
needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture con- 
tent is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 millime- 
ters in diameter. The classes are /ow, a change of less 
than 3 percent; /rioderafe, 3 to 6 percent; and high, more 
than 6 percent. Very high, greater than 9 percent, is 
sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
The higher the value the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum aver- 
age annual rate of soil erosion by wind or water that can 
occur without affecting crop productivity over a sustained 
period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to wind ero- 
sion in cultivated areas. The groups indicate the suscep- 
tibility of soil to wind erosion and the amount of soil lost. 
Soils are grouped according to the following distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult to 
establish. 

2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to control wind ero- 
sion are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
erodible. Crops can be grown if intensive measures to 
control wind erosion are used. 

4L. Calcareous loamy soils that are less than 35 per- 
cent clay and more than 5 percent finely divided calcium 
carbonate. These soils are erodible. Crops can be grown 
if intensive measures to control wind erosion are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
control wind .erosion are used. 
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5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible. Crops can be grown if measures to 
control wind erosion are used. 

6. Loamy soils that are 18 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
except silty clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject 
to wind erosion. 

Organic matter is the plant and animal residue in the 
soil at various stages of decomposition. 

In table 14, the estimated content of organic matter of 
the plow layer is expressed as a percentage, by weight, 
of the soil material that is less than 2 millimeters in 
diameter. 

The content of organic matter of a soil can be main- 
tained or increased by returning crop residue to the soil. 
Organic matter affects the available water capacity, infil- 
tration rate, and tilth. It is a source of nitrogen and other 
nutrients for crops. 


Soil and water features 


Table 15| gives estimates of various soil and water 


features. The estimates are used in land use planning 
that involves engineering considerations. | 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped ac- 
cording to the intake of water when the soils are thor- 
oughly wet and receive precipitation from long-duration 
storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or grav- 
elly sands. These soils have a high rate of water trans- 
mission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water trans- 
mission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 


68 


chiefly of clays that have a high shrink-swell potential, 
soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water tránsmission. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams, by runoff from adjacent 
slopes, or by tides. Water standing for short periods after 
rainfall or snowmelt and water in swamps and marshes 
is not considered flooding. 

Table 15 gives the freguency and duration of flooding 
and the time of year when flooding is most likely. 

Freguency, duration, and probable dates of occurrence 
are estimated. Freguency is expressed as none, rare, 
common, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but possi- 
ble under unusual weather conditions; common that it is 
likely under normal conditions; occasional that it occurs 
on an average of once or less in 2 years; and freguent 
that it occurs on an average of more than once in 2 
years. Duration is expressed as very brief if less than 2 
days, brief if 2 to 7 days, and /ong if more than 7 days. 
Probable dates are expressed in months; November- 
May, for example, means that flooding can occur during 
the period November through May. 

The information is based on evidence in the soil pro- 
file, namely thin strata of gravel, sand, silt, or clay depos- 
ited by floodwater; irregular decrease in organic matter 
content with increasing depth; and absence of distinctive 
horizons that form in soils that are not subject to flood- 
ing. 

Also considered are local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that delin- 
eate flood-prone areas at specific flood freguency levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a saturat- 
ed zone, namely grayish colors or mottles in the soil. 
Indicated in table 15 are the depth to the seasonal high 
water table; the kind of water table—that is, perched, 
artesian, or apparent; and the months of the year that 
the water table commonly is high. A water table that is 
seasonally high for less than 1 month is not indicated in 
table 15. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adeguate time is 
allowed for adjustment in the surrounding soil. An arte- 
sian water table is under hydrostatic head, generally be- 
neath an impermeable layer. When this layer is penetrat- 
ed, the water level rises in an uncased borehole. A 
perched water table is water standing above an unsatu- 
rated zone. In places an upper, or perched, water table 
is separated from a lower one by a dry zone. 
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Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of the 
soil. The first numeral in the range indicates how high 
the water rises above the surface. The second numeral 
indicates the depth below the surface. 

Depth to bedrock is given if bedrock is within a depth 
of 5 feet. The depth is based on many soil borings and 
on observations during soil mapping. The rock is speci- 
fied as either soft or hard. If the rock is soft or fractured, 
excavations can be made with trenching machines, 
backhoes, or small rippers. If the rock is hard or mas- 
sive, blasting or special eguipment generally is needed 
for excavations. 

Potential frost action is the likelihood of upward or 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the freez- 
ing zone of the soil. Temperature, texture, density, per- 
meability, content of organic matter, and depth to the 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and is 
not artificially drained. Silty and highly structured clayey 
soils that have a high water table in winter are most 
susceptible to frost action. Well drained, very gravelly, or 
very sandy soils are the least susceptible. Frost heave 
and low soil strength during thawing cause damage 
mainly to pavements and other rigid structures. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of corro- 
sion of uncoated steel is related to such factors as soil 
moisture, particle-size distribution, acidity, and electrical 
conductivity of the soil. The rate of corrosion of concrete 
is based mainly on the sulfate and sodium content, tex- 
ture, moisture content, and acidity of the soil. Special 
site examination and design may be needed if the com- 
bination of factors creates a severe corrosion environ- 
ment. The steel in installations that intersect soil bound- 
aries or soil layers is more susceptible to corrosion than 
steel in installations that are entirely within one kind of 
soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate or high, ìs based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. lt is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 


Classification of the soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories| (70). |Begin- 
ning with the broadest, these categories are the order, 
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suborder, great group, subgroup, family, and series. Clas- 
sification is based on soil properties observed in the field 
or inferred from those observations or from laboratory 
measurements. de 18) the soils of the survey area 
are classified according to the system. The categories 
are defined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The differ- 
ences among orders reflect the dominant soil-forming 
processes and the degree of soil formation. Each order 
is identified by a word ending in sol. An example is 
Entisol. 

SUBORDER. Each order is divided into suborders pri- 
marily on the basis of properties that influence soil gen- 
esis and are important to plant growth or properties that 
reflect the most important variables within the orders. 
The last syllable in the name of a suborder indicates the 
order. An example is Aguent (4gu, meaning water, plus 
ent, from Entisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, arrange- 
ment, and degree of development of pedogenic hori- 
zons; soil moisture and temperature regimes; and base 
status. Each great group is identified by the name of a 
suborder and by a prefix that indicates a property of the 
soil. An example is Haplaguents (Hapi, meaning minimal 
horizonation, plus aguenf, the suborder of the Entisols 
that have an aguic moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are transi- 
tions to other orders, suborders, or great groups. Extra- 
grades have some properties that are not representative 
of the great group but do not indicate transitions to any 
other known kind of soil. Each subgroup is identified by 
one or more adjectives preceding the name of the great 
group. The adjective 7ypic identifies the subgroup that 
typifies the great group. An example is Typic Hapla- 
guents. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the prop- 
erties are those of horizons below plow depth where 
there is much biological activity. Among the properties 
and characteristics considered are particle-size class, 
mineral content, temperature regime, depth of the root 
zone, consistence, moisture eguivalent, slope, and per- 
manent cracks. A family name consists of the name of a 
subgroup preceded by terms that indicate soil properties. 
An example is fine-loamy, mixed, nonacid, mesic Typic 
Haplaguents. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the substratum can 
differ within a series. 
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Soil series and morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is com- 
pared with similar soils and with nearby soils of other 
series. A pedon, a small three-dimensional area of soil, 
that is typical of the series in the survey area is de- 
scribed. The detailed description of each soil horizon 
follows standards in the Soil Survey Manual [6 Many of 
the technical term ed in the descriptions arë defined 
in Soil Taxonomy (12) Unless otherwise stated, colors in 
the descriptions are for dry soil. Following the pedon 
description is the range of important characteristics of 
the soils in the series. 

The map units of each soil series are described in the 
section “Soil maps for detailed planning.” 


Apishapa series 


The soils in the Apishapa series are classified as 
Vertic Fluvaquents, fine, montmorillonitic (calcareous), 
mesic. These deep, somewhat poorly drained, saline- 
alkali soils are on low river terraces and flood plains. The 
soils formed in fine-textured alluvium of mixed origin. 
Slope is 0 to 1 percent. Elevation is 4,800 to 6,000 feet. 
The average annual precipitation is 6 to 10 inches, the 
average annual air temperature is 51 to 55 degrees F, 
and the average frost-free season is 140 to 160 days. 

Typical pedon of Apishapa clay in an irrigated field, 
about 2,050 feet north and 280 feet east of the south- 
west corner of sec. 16, T. 29 S., R. 13 W. 


Ap 一 0 to 6 inches; light brownish gray (10YR 6/2) clay, 
grayish brown (10YR 5/2) moist; few fine distinct 
yellowish brown (10YR 5/4) mottles; weak fine 
granular structure; slightly hard, friable, sticky and 
plastic; few fine roots; few very fine discontinuous 
pores; disseminated calcium carbonate; slightly ef- 
fervescent; moderately alkaline; clear smooth 
boundary. 

C1—6 to 27 inches; grayish brown (10YR 5/2) clay, dark 
grayish brown (10YR 4/2) moist; common medium 
distinct yellowish brown (10YR 5/6) mottles; weak 
coarse and medium subangular blocky structure; 
very hard, firm, very sticky and very plastic; few fine 
roots; few very fine discontinuous pores; common 
medium salt crystals; disseminated calcium carbon- 
ate; slightly effervescent; moderately alkaline; clear 
smooth boundary. 

C2—27 to 55 inches; grayish brown (10YR 5/2) clay, 
dark grayish brown (10YR 4/2) moist; common 
medium distinct yellowish brown (10YR 5/6) mot- 
tles; massive; very hard, firm, very sticky and very 
plastic; few fine roots; few very fine discontinuous 
pores; common medium salt crystals; disseminated 
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calcium carbonate; slightly effervescent; moderately 
alkaline; clear smooth boundary. 

C3—55 to 81 inches; brown (10YR 5/3) clay, dark brown 
(10YR 4/3) moist; common medium distinct yellow- 
ish brown (10YR 5/6) mottles; massive; very hard, 
firm, sticky and plastic; few very fine roots; common 
medium salt crystals; disseminated calcium carbon- 
ate; slightly effervescent; moderately alkaline. 


In some pedons, lenses of gravel, cobbles, sand, fine 
sandy loam, or loam are at a depth of 40 to 60 inches. A 
seasonal high water table is at a depth of 2 to 2.5 feet. 
The A horizon is clay loam or clay. It has hue of 10YR or 
2.5Y, value of 5 or 6 when dry and 3 to 5 when moist, 
and chroma of 1 to 3 when dry or moist. The C horizon 
has hue of 10YR or 2.5Y, value of 5 or 6 when dry and 4 
or 5 when moist, and chroma of 1 to 3 when dry or 
moist. 


Atrac series 


The soils in the Atrac series are classified as Ustollic 
Camborthids, fine-loamy, mixed, mesic. These deep, well 
drained soils are on hilly uplands and alluvial fans. The 
soils formed in loamy alluvial material derived from sand- 
stone and shale. Slope is 3 to 15 percent. Elevation is 
6,400 to 7,200 feet. The average annual precipitation is 
10 to 13 inches, the average annual air temperature is 
48 to 52 degrees F, and the average frost-free season is 
120 to 150 days. 

Typical pedon of an Atrac loam in an area of Atrac- 
Florita-Travessilla association, hilly, about 1,900 feet 
north and 1,700 feet east of the southwest corner of 
sec. 29, T. 32 N., R. 11 W. 


A1—0 to 3 inches; brown (10YR 573) loam, dark brown 
(10YR 4/3) moist; weak fine granular structure; 
soft, very friable; slightly sticky and slightly plastic; 
few fine roots; few fine continuous pores; nonef- 
fervescent; mildly alkaline; abrupt smooth boundary. 

B1—3 to 9 inches; yellowish brown (10YR 5/4) sandy 
clay loam, dark brown (10YR 4/3) moist; weak su- 
bangular blocky structure; slightly hard, very friable, 
slightly sticky and slightly plastic; common medium 
and fine roots; few fine continuous pores; nonef- 
fervescent; mildly alkaline; clear smooth boundary. 

B2—9 to 24 inches; light brown (7.5YR 6/4) sandy clay 
loam, dark brown (7.5YR 4/4) moist; moderate 
medium subangular blocky structure; hard, very fri- 
able, sticky and plastic; few fine and medium roots; 
few fine continuous pores; noneffervescent; moder- 
ately alkaline; clear smooth boundary. 

C1—24 to 44 inches; pale brown (10YR 6/3) sandy clay 
loam, yellowish brown (10YR 5/4) moist; massive; 
slightly hard, friable, slightly sticky and slightly plas- 
tic; few fine and medium roots; few fine continuous 
pores; disseminated calcium carbonate; strongly ef- 
fervescent; strongly alkaline; clear smooth boundary. 
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C2—44 to 56 inches; pale brown (10YR 6/3) sandy 
loam, yellowish brown (10YR 5/4) moist; massive; 
slightly hard, friable, slightly sticky and slightly plas- 
tic; few fine roots; few fine continuous pores; dis- 
seminated calcium carbonate; strongly effervescent; 
strongly alkaline; abrupt smooth boundary. 

C3—56 to 60 inches; very pale brown (10YR 7/3) sandy 
clay loam, yellowish brown (10YR 5/4) moist; mas- 
sive; hard, friable, slightly sticky and slightly plastic; 
few fine roots; few fine continuous pores; dissemi- 
nated calcium carbonate; strongly effervescent; 
strongly alkaline. 


The solum is 14 to 35 inches thick. The A horizon has 
hue of 10YR or 7.5YR, value of 4 to 6 when dry and 2 to 
4 when moist, and chroma of 2 to 4 when dry or moist. 
The B horizon is sandy clay loam, loam, or clay loam. It 
has hue of 7.5YR to 2.5Y, value of 5 or 6 when dry and 
4 or 5 when moist, and chroma of 3 to 6 when dry or 
moist. The part of the C horizon above a depth of 40 
inches is sandy clav loam, loam, or clay loam. Below a 
depth of 40 inches it is sandy loam, loam, or sandy clay 
loam. It has hue of 7.5YR to 2.5Y, value of 5 to 7 when 
dry and 4 to 5 when moist, and chroma of 2 to 6 when 
dry or moist. 


Avalon series 


The soils in the Avalon series are classified as Typic 
Calciorthids, fine-loamy, mixed, mesic. These deep, well 
drained soils are on mesas and plateaus. The soils 
formed in calcareous eolian and alluvial material derived 
from sandstone and shale. Slope is O to 8 percent. 
Elevation is 5,600 to 6,400 feet. The average annual 
precipitation is 6 to 10 inches, the average annual air 
temperature is 51 to 55 degrees F, and the average 
frost-free season is 140 to 160 days. 

Typical pedon of Avalon sandy loam, 2 to 5 percent 
slopes, about 1,600 feet north and 264 feet west of the 
southeast corner of sec. 33, T. 29 N., R. 14 W. 


A1—0 to 4 inches; brown (7.5YR 5/4) sandy loam, dark 
brown (7.5YR 4/4) moist; weak fine granular struc- 
ture; soft, very friable, slightly sticky and nonplastic; 
common fine roots; few fine continuous pores; dis- 
seminated calcium carbonate; strongly effervescent; 
moderately alkaline; clear smooth boundary. 

B2ca—4 to 14 inches; light brown (7.5YR 6/4) fine 
sandy loam, brown (7.5YR 5/4) moist; weak fine 
subangular blocky structure; slightly hard, friable, 
slightly sticky and nonplastic; few fine roots; few fine 
continuous pores; visible disseminated calcium car- 
bonate; violently effervescent; moderately alkaline; 
clear smooth boundary. 

C1ca—14 to 53 inches; white (10YR 8/2) sandy clay 
loam; light gray (10YR 7/2) moist; massive; slightly 
hard, firm, slightly sticky and slightly plastic; few fine 
roots; few fine discontinuous pores; visible dissemi- 
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nated calcium carbonate; violently effervescent; 
moderately alkaline; clear smooth boundary. 

C2ca—53 to 72 inches; pink (7.5YR 7/4) gravelly sandy 
clay loam; light brown (7.5YR 6/4) moist; massive; 
soft, very friable, slightly sticky and slightly plastic; 
disseminated calcium carbonate; strongly efferves- 
cent; moderately alkaline. 


The solum is 10 to 20 inches thick. 

The A horizon is sandy loam or loam. It has hue of 
7.5YR or 10YR, value of 5 or 6 when dry and 3 to 5 
when moist, and chroma of 3 to 6 when dry or moist. 
The A horizon is 0 to 10 percent fine gravel. 

The B horizon is fine sandy loam, loam, or sandy clay 
loam. It has hue of 5YR to 10YR, value of 5 to 7 when 
dry and 4 to 6 when moist, and chroma of 3 to 6 when 
dry or moist. 

The upper part of the C horizon is gravelly sandy 
loam, gravelly loam, loam, gravelly sandy clay loam, or 
clay loam. It has hue of 5YR to 10YR, value of 7 or 8 
when dry and 5 to 7 when moist, and chroma of 1 to 4 
when dry or moist. The lower part of the C horizon is 
gravelly sandy clay loam, sandy clay loam, or clay loam. 
It has hue of 5YR to 10YR, value of 5 to 7 when dry and 
4 to 7 when moist, and chroma of 2 to 4 when dry or 
moist. 


Beebe series 


The soils in the Beebe series are classified as Typic 
Torrifluvents, sandy, mixed, mesic. These deep well 
drained soils are on flood plains and low river terraces. 
The soils formed in sandy alluvium of mixed origin. Slope 
is 0 to 1 percent. Elevation is 4,800 to 6,000 feet. The 
average annual precipitation is 6 to 10 inches, the aver- 
age annual air temperature is about 51 to 55 degrees F, 
and the average frost-free season is 140 to 160 days. 

Typical pedon of Beebe loamy sand, about 2,050 feet 
south and 3,340 feet west of the northeast corner of 
sec. 17, T. 29 N., R 13 W. 


A1—0 to 6 inches; light brownish gray (10YR 672) loamy 
sand, dark grayish brown (10YR 4/2) moist; single 
grained; loose dry and moist, nonsticky and nonplas- 
tic; few fine roots; few fine discontinuous pores; dis- 
seminated calcium carbonate; slightly effervescent; 
moderately alkaline; clear smooth boundary. 

C1—6 to 30 inches; pale brown (10YR 6/3) loamy sand, 
dark brown (10YR 4/3) moist; single grained; loose 
dry and moist, nonsticky and nonplastic; few fine 
roots; few fine discontinuous pores; nonefferves- 
cent; moderately alkaline; clear smooth boundary. 

C2—30 to 67 inches; pale brown (10YR 6/3) sand, 
brown (10YR 5/3) moist; single grained; loose dry 
and moist, nonsticky and nonplastic; few fine roots; 
few fine discontinuous pores; noneffervescent; mod- 
erately alkaline; clear wavy boundary. 

C3—67 to 81 inches; multicolored very gravelly sand; 
single grained; loose dry and moist, nonsticky and 
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nonplastic; few fine discontinuous pores; about 40 
percent gravel; noneffervescent; moderately alka- 
line. 


The A horizon has value of 5 or 6 when dry and 4 or 5 
when moist, and it has chroma of 2 or 3 when dry or 
moist. 

The C horizon is sand or loamy sand. It has value of 6 
or 7 when dry and 4 to 6 when moist, and it has chroma 
of 2 or 3 when dry or moist. Gravelly layers or lenses are 
below a depth of 60 inches. 


Beebe Variant 


The Beebe Variant soils are classified as Aquic Ustiflu- 
vents, sandy, mixed, mesic. These deep, moderately well 
drained soils are on flood plains, low river terraces, allu- 
vial fans, and side slopes. The soils formed in coarse 
textured alluvium of mixed origin. Slope is 0 to 2 percent. 
Elevation is 4,800 to 6,000 feet. The average annual 
precipitation is 6 to 10 inches, the average annual air 
temperature is 51 to 55 degrees F, and the average 
frost-free season is 140 to 160 days. 

Typical pedon of Beebe Variant loamy sand, about 
1,650 feet east and 1,650 feet south of the northwest 
corner of sec. 17, T. 29 N., R. 13 W. 


A1—0 to 8 inches; light brownish gray (10YR 6/2) loamy 
sand, dark grayish brown (10YR 4/2) moist; single 
grained; loose dry and moist, nonsticky and nonplas- 
tic; few fine roots; few fine discontinuous pores; dis- 
seminated calcium carbonate; slightly effervescent; 
moderately alkaline; clear smooth boundary. 

C1—8 to 28 inches; pale brown (10YR 6/3) loamy sand, 
dark brown (10YR 4/3) moist; single grained; loose 
dry and moist, nonsticky and nonplastic; few fine 
roots; few fine discontinuous pores; nonefferves- 
cent; moderately alkaline; clear smooth boundary. 

C2—28 to 67 inches; light gray (10YR 6/1) sand, grayish 
brown (10YR 5/2) moist; single grained; loose dry 
and moist, nonsticky and nonplastic; few fine roots; 
few fine discontinuous pores; noneffervescent; mod- 
erately alkaline; clear wavy boundary. 

C3—67 to 81 inches; multicolored very gravelly sand; 
single grained; loose dry and moist, nonsticky and 
nonplastic; few fine discontinuous pores; about 41 
percent gravel; noneffervescent; moderately alka- 
line. 


A seasonal high water table is at a depth of 2 to 5 
feet. 

The A horizon has value of 5 or 6 when dry and 4 or 5 
when moist, and it has chroma of 2 or 3 when dry or 
moist. 

The C horizon is sand, loamy sand, or coarse sand. It 
has value of 6 or 7 when dry and 4 to 6 when moist, and 
it has chroma of 2 or 3 when dry or moist. Gravelly 
layers or lenses are below a depth of 60 inches. 
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These soils constitute a variant to the Beebe series 
because the water table is at a depth of 2 to 5 feet. 


Blackston series 


The soils in the Blackston series are classified as 
Typic Calciorthids, loamy-skeletal, mixed, mesic. These 
deep, well drained soils are on river terraces, mesas, 
and plateaus. The soils formed in calcareous, gravelly 
alluvium of mixed origin. Slope is 0 to 40 percent. Eleva- 
tion is 4,800 to 7,200 feet. The average annual precipita- 
tion is 6 to 13 inches, the average annual air tempera- 
ture is 48 to 55 degrees F, and the average frost-free 
season is 120 to 160 days. 

Typical pedon of Blackston loam, 0 to 3 percent 
slopes, about 1,150 feet east and 1,100 feet south of the 
northwest corner of sec. 3, T. 29 N., R. 13 W. 


A1—0 to 2 inches; light brown (7.5YR 6/4) loam, brown 
(7.5YR 5/4) moist; weak fine granular structure; 
soft, very friable, slightly sticky and slightly plastic; 
common fine roots; few fine continuous pores; dis- 
seminated calcium carbonates; strongly efferves- 
cent; moderately alkaline; clear smooth boundary. 

B2ca—2 to 11 inches; brown (7.5YR 5/4) loam, dark 
brown (7.5YR 4/4) moist; weak medium subangu- 
lar blocky structure; slightly hard, very friable, slightly 
sticky and slightly plastic; common fine and medium 


roots; few fine continuous pores; disseminated cal- . 


cium carbonate; strongly effervescent; moderately 
alkaline; clear wavy boundary. 

Cica—11 to 27 inches; pinkish white (7.5YR 8/2) very 
gravelly clay loam, pinkish gray (7.5YR 7/2) moist; 
massive; very hard, firm, sticky and plastic; few fine 
roots; few fine discontinuous pores; disseminated 
lime; coarse fragments are moderately cemented 
with calcium carbonate; violently . effervescent; 
strongly alkaline; gradual wavy boundary. 

C2—27 to 80 inches; multicolored very gravelly sand; 
single grained; loose dry and moist, nonsticky and 

« nonplastic; few fine roots; many interstitial pores; 
disseminated calcium carbonates; slightly efferves- 
cent; moderately alkaline. 


The solum depth ranges from 8 to 20 inches. 

The A horizon is loam or gravelly loam. It has hue of 
7.5YR or 10YR, value of 5 or 6 when dry and 4 or 5 
when moist, and chroma of 3 or 4 when dry and 2 to 4 
when moist. 

The B horizon is loam or gravelly loam. It has hue of 
7.5YR or 10YR, value of 5 or 6 when dry and 4 or 5 
when moist, and chroma of 4 to 6 when dry and 3 to 6 
when moist. 

The upper part of the C horizon is very gravelly loam, 
very gravelly clay loam, or very gravelly sandy loam. It 
has hue of 7.5YR or 10YR, value of 7 or 8 when dry and 
moist, and chroma of 1 to 3 when dry or moist. It is 20 to 
35 percent calcium carbonate. The lower part of the C 
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horizon is loose, multicolored very gravelly sandy loam or 
very gravelly sand. 


Blancot series 


The soils in the Blancot series are classified as Typic 
Haplargids, fine-loamy, mixed, mesic. These deep, well 
drained soils are in upland valleys and on alluvial fans. 
The soils formed in alluvium derived from sandstone and 
shale. Slope is 0 to 5 percent. Elevation is 5,600 to 
6,400 feet. The average annual precipitation is 6 to 10 
inches, the average annual air temperature is 51 to 55 
degrees F, and the average frost-free season is 140 to 
160 days. 

Typical pedon of a Blancot loam in an area of Blancot- 
Notal association, gently sloping, about 2,000 feet east 
and 2,200 feet north of the southwest corner of sec. 2, 
31 N., R 11 W. 


A1—0 to 2 inches; pale brown (10YR 6/3) loam, brown 
(10YR 5/3) moist; weak very fine granular struc- 
ture; soft, very friable, slightly sticky and. slightly 
plastic; common very fine roots; few fine continuous 
pores; noneffervescent; moderately alkaline; clear 
smooth boundary. ۱ 

B1—2 to 5 inches; pale brown (10YR 6/3) clay loam, 
brown (10YR 5/3) moist; weak medium platy struc- 
ture parting to weak fine subangular blocky; soft, 
very friable, slightly sticky and slightly plastic; few 
fine and medium roots; few fine continuous pores; 
noneffervescent; moderately alkaline, clear smooth 
boundary. 

B2t—5 to 10 inches; brown (10YR 5/3) clay loam, dark 
brown (10YR 4/3) moist; weak medium and coarse 
subangular blocky structure; hard, friable, slightly 
sticky and plastic; few fine and medium roots; few 
fine and medium continuous pores; thin clay films; 
noneffervescent; moderately alkaline; clear smooth 

boundary. 

B3t—10 to 15 inches; light brownish gray (2.5Y 6/2) clay 
loam, grayish brown (2.5Y 5/2) moist; weak coarse 
and medium subangular blocky structure; hard, firm, 
slightly sticky and plastic; few fine and medium 
roots; few fine and medium continuous pores; few 
thin clay films; disseminated calcium carbonate; 
slightly effervescent, moderately alkaline; clear 
smooth boundary. 

C1—15 to 23 inches; light yellowish brown (2.5Y 6/4) 
sandy clay loam, light olive brown (2.5Y 5/4) moist; 
massive; slightly hard, very friable, slightly sticky and 
slightly plastic; few fine and medium roots; few fine 
continuous pores; disseminated calcium carbonate; 
slightly effervescent; moderately alkaline; clear 
smooth boundary. 

C2ca—23 to 60 inches; light brownish gray (2.5Y 6/2) 
clay loam, grayish brown (2.5Y 5/2) moist; massive; 
slightly hard, very friable, slightly sticky and slightly 
plastic; few fine and medium roots; few fine continu- 
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ous pores; disseminated calcium carbonate; strongly 
effervescent; strongly alkaline; abrupt smooth 
boundary. 


The solum is 11 to 22 inches thick. 

The A horizon has hue of 10YR or 2.5Y, value of 5 or 
6 when dry and 3 to 5 when moist, and chroma of 2 or 3 
when dry or moist. 

The B horizon is sandy clay loam, loam, or clay loam. 
It has hue of 10YR or 2.5Y, value of 5 or 6 when dry and 
3 to 5 when moist, and chroma of 2 or 3 when dry or 
moist. 

The C horizon is loam, clay loam, or sandy clay loam. 
Thin layers of loamy sand or sand are at a depth of 40 
to 60 inches in some pedons. The C horizon has hue of 
10YR or 2.5Y, value of 5 or 6 when dry and 3 to 5 when 
moist, and chroma of 2 to 4 when dry or moist. 


Buckle series 


The soils in the Buckle series are classified as Ustollic 
Haplargids, fine-loamy, mixed, mesic. These deep, well 
drained soils are in upland valleys and on alluvial fans. 
The soils formed in moderately fine textured alluvium 
derived from shale and sandstone. Slope is 0 to 5 per- 
cent. Elevation is 6,400 to 7,200 feet. The average 
annual precipitation is 10 to 13 inches, the average 
annual air temperature is 48 to 52 degrees F, and the 
average frost-free season is 120 to 150 days. 

Typical pedon of Buckle silt loam, gently sloping, 
about 860 feet east and 2,400 feet north of the south- 
west corner of sec. 29, T. 32 N., R. 11 W. 


A1—0 to 2 inches; brown (10YR 5/3) silt loam, brown 
(10YR 4/3) moist; weak thin platy structure; soft, 
friable, slightly sticky and slightly plastic; few fine 
roots; few fine continuous pores; noneffervescent; 
mildly alkaline; abrupt smooth boundary. 

B1—2 to 5 inches; brown (10YR 4/3) silt loam, dark 
brown (10YR 3/3) moist; weak medium and fine 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; few fine and 
medium roots; few fine continuous pores; nonef- 
fervescent; mildly alkaline; clear smooth boundary. 

B21t—5 to 13 inches; brown (10YR 5/3) clay loam, dark 
brown (10YR 3/3) moist; weak medium and coarse 
prismatic structure parting to moderate medium and 
fine subangular blocky; hard, firm, sticky and plastic; 
few fine roots; few fine continuous pores; many 
moderately thick clay films; noneffervescent; moder- 
ately alkaline; clear smooth boundary. 

B22t—13 to 29 inches; brown (10YR 5/3) clay loam, 
dark brown (10YR 373) moist; weak medium pris- 


matic structure parting to weak medium and fine : 


subangular blocky; very hard, firm, sticky and plastic; 
common moderately thick clay films; few very fine 
roots; few very fine continuous pores; nonefferves- 
cent; moderately alkaline; clear smooth boundary. 
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B3tca—29 to 44 inches; brown (10YR 5/3) clay loam, 
dark brown (10YR 4/3) moist; weak fine and 
medium subangular blocky structure; very hard, firm, 
sticky and plastic; few thin clay films; few very fine 
roots; few very fine continuous pores; disseminated 
calcium carbonate; strongly effervescent; moderately 
alkaline; abrupt smooth boundary. 

C1ca—44 to 50 inches; pale brown (10YR 6723) silty clay 
loam, dark brown (10YR 4/3) moist; massive; very 
hard, friable; slightly sticky and slightly plastic; dis- 
seminated calcium carbonate; strongly effervescent; 
strongly alkaline; clear smooth boundary. 

C2ca—50 to 66 inches; light brownish gray (10YR 6/2) 
silty clay loam, grayish brown (10YR 5/2) moist; 
massive; very hard, firm, slightly sticky and slightly 
plastic; disseminated calcium carbonate; strongly ef- 
fervescent; strongly alkaline. 


The solum is 40 to 60 inches thick. 
The A horizon has value of 4 to 6 when dry and 3 or 4 
when moist, and it has chroma of 2 to 4 when dry or 


. moist. 


The Bt horizon is silt loam, silty clay loam, or clay 
loam. It has value of 4 to 6 when dry and 3 to 5 when 
moist, and it has chroma of 1 to 3 when dry or moist. 
The B1 horizon, where present, is loam or silt loam. 

The C horizon is clay loam, silt loam, or silty clay loam. 
It has value of 4 to 6 when dry or moist, and it has 
chroma of 2 or 3 when dry or moist. 


Doak series 


The soils in the Doak series are classified as Typic 
Haplargids, fine-loamy, mixed, mesic. These deep, well 
drained soils are on mesas, plateaus, and intermediate 
terraces. The soils formed in alluvial and eolian deposits 
derived from sandstone and shale. Slope is O to 5 per- 
cent. Elevation is 5,600 to 6,400 feet. The average 
annual precipitation is 6 to 10 inches, the average 
annual air temperature is about 51 to 55 degrees F, and 
the average frost-free season is 140 to 160 days. 

Typical pedon of a Doak loam in an area of Doak- 
Avalon association, gently sloping, about 2,000 feet west 
and 1,240 feet south of the northeast corner of sec. 36, 
T. 32 N., R. 13 W. 


A1—0 to 5 inches; brown (7.5YR 574) loam, dark brown 
(7.5YR 4/4) moist; weak fine granular structure; 
soft, very friable, sticky and plastic; few fine and 
medium roots; few fine continuous pores; nonef- 
fervescent; mildly alkaline; clear smooth boundary. 

B21t—5 to 17 inches; brown (7.5YR 5/4) silty clay loam, 
dark brown (7.5YR 4/4) moist and rubbed; weak, 
coarse prismatic structure parting to moderate 
medium subangular blocky; very hard, firm, sticky 
and very plastic; few fine roots; common medium 
continuous pores; thin continuous clay films on 
faces of peds; noneffervescent; mildly alkaline; clear 
smooth boundary. 
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B22tca—17 to 43 inches; light brown (7.5YR 6/4) clay 
loam, brown (7.5YR 5/4) moist and rubbed; moder- 
ate coarse and medium subangular blocky structure; 
very hard, firm, sticky and very plastic; few fine 
roots; few fine and medium continuous pores; thin 
patchy clay films on faces of peds; seams, fila- 
ments, and soft masses. of calcium carbonate; 
strongly effervescent, moderately alkaline: gradual 
vvavy boundary. 

C1—43 to 69 inches; light yellowish brown (10YR 674) 
clay loam, yellowish brown (10YR 5/4) moist; mas- 
sive; slightly hard, friable, sticky and plastic; few fine 
roots; few fine continuous pores; disseminated cal- 
cium carbonate; strongly effervescent; moderately 
alkaline. 


The solum is 17 to 55 inches thick. 

The A horizon is very fine sandy loam, loam, or clay 

loam. It has hue of 7.5YR or 10YR, value of 4 to 6 when 
dry and 3 to 5 when moist, and chroma of 2 to 4 when 
dry or moist. 
. The B horizon is loam, sandy clay loam, clay loam, or 
silty clay loam. It has hue of 5YR to 10YR, value of 5 or 
6 when dry and 4 or 5 when moist, and chroma of 2 to 6 
when dry or moist. 

The C horizon is loam, sandy clay loam, clay loam, or 
silty clay loam. It has hue of 7.5YR to 10YR, value of 5 
to 8 when dry and 4 to 7 when moist, and chroma of 2 
to 4 when dry or moist. 


Farb series 


The soils in the Farb series are classified as Lithic 
Torriorthents, loamy, mixed (calcareous), mesic. These 
shallow and very shallow, excessively drained soils are 
on upland hills and breaks. The soils formed in residuum 
derived from sandstone. Local relief is 10 to 100 feet. 
Slope is 3 to 30 percent. Elevation is 5,200 to 6,400 feet. 
The average annual precipitation is 6 to 10 inches, the 
average annual air temperature is about 53 degrees F, 
and the average frost-free season is 140 to 160 days. 

Typical pedon of a Farb fine sandy loam in an area of 
Farb-Persayo-Rock outcrop complex, moderately steep, 
about 2,350 feet south and 1,100 feet west of the north- 
east corner of sec. 34, T. 30 N., R 13 W. 


A1—0 to 7 inches; pale brown (10YR 6/3) fine sandy 
loam, brown (10YR 5/3) moist; weak fine granular 
structure; soft, very friable, nonsticky and nonplastic; 
common fine roots; few fine interstitial pores; dis- 
seminated calcium carbonate; strongly effervescent; 
moderately alkaline; clear smooth boundary. 

C1—7 to 10 inches; light yellowish brown (10YR 6/4) 
sandy loam, yellowish brown (10YR 5/4) moist; 
massive, soft, very friable, nonsticky and nonplastic; 
common very fine and fine roots; few fine interstitial 
pores; disseminated calcium carbonate; strongly ef- 
fervescent; moderately alkaline; abrupt smooth 
boundary. 
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R—10 inches; pale brown (10YR 6/3) hard sandstone 
with thin lime accumulations on bedrock. 


Depth to bedrock is 5 to 20 inches. 

The A horizon is sandy loam or fine sandy loam. It has 
hue of 10YR or 2.5Y, value of 5 to 7 when dry and 4 or 
5 when moist, and chroma of 2 to 4 when dry or moist. 

The C horizon is loamy sand, sandy loam, or fine 
sandy loam. It has hue of 10YR or 2.5Y, value of 5 to 8 
when dry and 4 to 7 when moist, and chroma of 2 to 6 
when dry or moist. 


Florita series 


The soils in the Florita series are classified as Ustic 
Torriorthents, coarse-loamy, mixed (nonacid), mesic. 
These deep, well drained soils are on uplands. The soils 
formed in sandy alluvium and residuum derived from - 
sandstone and shale. Slope is 3 to 15 percent. Elevation 
is 6,400 to 7,200 feet. The average annual precipitation 
is 10 to 13 inches, the average annual air temperature is 
48 to 52 degrees F, and the average frost-free season is 
120 to 150 days. 

Typical pedon of a Florita sandy loam in an area of 
Atrac-Florita-Travessilla association, hilly, about 3,674 
feet west and 1,169 feet north of the southeast corner of 
sec. 24, T. 32 N., R. 12 W. 


A11—0 to 4 inches; very dark grayish brown (10YR 3/2) 
sandy loam, very dark brown (10YR 2/2) moist; 
weak fine granular structure; soft, very friable, non- 
sticky and nonplastic; few fine roots; few fine con- 
tinuous pores, noneffervescent; mildly alkaline: 
abrupt smooth boundary. 

A12—4 to 12 inches; brown (10YR 5/3) loamy coarse 
sand, dark brown (10YR 3/3) moist; massive; soft, 
very friable, nonsticky and nonplastic; few fine roots; 
few fine continuous pores; noneffervescent; mildly 
alkaline; clear smooth boundary. 

C1—12 to 21 inches; brown (10YR 4/3) sandy loam, 
dark brown (10YR 3/3) moist; massive; slightly 
hard, friable, nonsticky and slightly plastic; few fine 
and medium roots; few fine continuous pores; nonef- 
fervescent; mildly alkaline; clear smooth boundary. 

C2—21 to 43 inches; pale brown (10YR 6/3) coarse 
sandy loam, brown (10YR 4/3) moist; massive; 
slightly hard, very friable, nonsticky and slightly plas- 
tic; few fine and medium roots; few fine continuous 
pores; noneffervescent; mildly alkaline; clear smooth 
boundary. 

C3—43 to 60 inches; light yellowish brown (10YR 6/4) 
coarse sand, yellowish brown (10YR 5/4) moist; 
single grained; loose dry and moist, nonsticky and 
nonplastic; few fine and medium roots; few fine in- 
terstitial pores; noneffervescent; mildly alkaline. 


The A horizon has hue of 10YR or 7.5YR, value of 3 
to 6 when dry and 2 to 5 when moist, and chroma of 2 
to 4 when dry or moist. 
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The C horizon is sandy loam or coarse sandy loam. In 
some pedons lenses of coarse sand are below a depth 
of 40 inches. The C horizon has hue of 10YR or 7.5YR, 
value of 4 to 6 when dry and 3 to 5 when moist, and 
chroma of 2 to 4 when moist or dry. 


Fluvaquents 


Fluvaquents are deep, very poorly drained soils on 
flood plains. The soils formed in alluvial material. Slope 
is 0 to 1 percent. Elevation is 4,800 to 6,000 feet. The 
average annual precipitation is 6 to 10 inches, the aver- 
age annual air temperature is 51 to 55 degrees F, and 
the average frost-free season is 140 to 160 days. 

Reference pedon abstracted in an area of Fluva- 
quents, ponded. 


01 and O2—4 to O inches; decomposed and decompos- 
ing organic material. 

A1—0 to 4 inches; grayish brown (10YR 5/2) loam, 
dark brown (10YR 3/3) moist; weak fine granular 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; many fine and medium roots; many 
fine pores; slightly effervescent; moderately alkaline; 
clear smooth boundary. 

C1—4 to 30 inches; light brownish gray (10YR 6/2) 
loam, dark grayish brown (10YR 4/2) moist; few 
fine distinct yellowish brown (10YR 5/6) mottles; 
massive; hard, friable, slightly sticky and slightly 
plastic; many fine and medium roots; few fine and 
medium pores; slightly effervescent; moderately al- 
kaline; abrupt smooth boundary. 

llC2—30 to 60 inches; multicolored stratified sand, loamy 
sand, and gravel. 


Fluvaguents are variable in color and texture. Stratifi- 
cation is common. 


Fruitland series 


The soils in the Fruitland series are classified as Typic 
Torriorthents, coarse-loamy, mixed (calcareous), mesic. 
These deep, well drained soils are on sides of valleys 
and alluvial fans. The soils formed in moderately coarse 
textured alluvium derived from shale and sandstone. 
Slope is O to 30 percent. Elevation is 4,800 to 6,400 feet. 
The average annual precipitation is 6 to 10 inches, the 
average annual air temperature is 51 to 55 degrees F, 
and the average frost-free season is 140 to 160 days. 

Typical pedon of Fruitland sandy loam, 0 to 2 percent 
slopes, about 1,500 feet east and 550 feet south of the 
northwest corner of sec. 11, T. 29 N., R. 13 W. 


A1—0 to 7 inches; brown (10YR 5/3) sandy loam, 
dark brown (10YR 4/3) moist; weak fine granular 
structure; soft, very friable, nonsticky and nonplastic; 
common fine roots; few fine continuous pores; dis- 
seminated calcium carbonate; slightly effervescent, 
moderately alkaline; clear smooth boundary. 


75 


C1—7 to 18 inches; pale brown (10YR 6/3) sandy 
loam, brown (10YR 5/3) moist; weak medium and 
fine subangular blocky structure; slightly hard, very 
friable, nonsticky and nonplastic; few fine roots; fe'v 
fine continuous pores; disseminated calcium carbon- 
ate; slightly effervescent; moderately alkaline; clear 
smooth boundary. 

C2—18 to 42 inches; light yellowish brown (10YR 6/4) 
sandy loam, yellowish brown (10YR 5/4) moist; 
massive; slightly hard, very friable, nonsticky and 
nonplastic; few fine roots; many fine continuous 
pores; disseminated calcium carbonate; slightly ef- 
fervescent; moderately alkaline; clear gradual 
boundary. 

C3—42 to 60 inches; light yellovvish brown (10YR 674) 
sandy loam, yellowish brown (10YR 5/4) moist; 
massive; soft, very friable, nonsticky and nonplastic; 
few fine roots; few fine continuous pores; dissemi- 
nated calcium carbonate; slightly effervescent; mod- 
erately alkaline. 


The A horizon is sandy loam or loam. It has hue of 
10YR or 2.5Y, value of 5 or 6 when dry and 4 or 5 when 
moist, and chroma of 2 to 4 when dry or moist. 

The C horizon is sandy loam or fine sandy loam. It has 
hue of 7.5YR to 2.5Y, value of 5 to 7 when dry and 4 to 
6 when moist, and chroma of 2 to 4 when moist or dry. 


Garland series 


The soils in the Garland series are classified as Typic 
Haplargids, fine-loamy over sandy or sandy-skeletal, 
mixed, mesic. These deep, well drained soils are on 
intermediate terraces and side slopes. The soils formed 
in mixed alluvium. Slope is 0 to 3 percent. Elevation is 
4,800 to 6,000 feet. The average annual precipitation is 
6 to 10 inches, the average annual air temperature is 51 
to 55 degrees F, and the average frost-free season is 
140 to 160 days. 

Typical pedon of Garland loam, about 240 feet north 
and 140 feet west of the southeast corner of sec. 15, T. 
29 N., R. 13 W. 


Ap 一 0 to 4 inches; brown (10YR 5/3) loam, dark brown 
(10YR 3/3) moist; weak fine granular structure, 
slightly hard, friable, slightly sticky and slightly plas- 
tic; few fine and medium roots; few fine continuous 
pores; noneffervescent; moderately alkaline; clear 
smooth boundary. 

B21t—4 to 11 inches; brown (10YR 5/3) clay loam, dark 
brown (10YR 4/3) moist; weak medium and fine 
subangular blocky structure; hard, friable, slightly 
sticky and slightly plastic; few fine and medium 
roots; few fine and medium continuous pores; slight- 
ly effervescent; moderately alkaline; clear smooth 
boundary. 

B22t—11 to 24 inches; brown (7.5YR 5/4) clay loam, 
dark brown (7.5YR 4/4) moist; weak medium and 
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fine subangular blocky structure; hard, friable, sticky 
and plastic; few fine and medium roots; few fine and 
medium continuous pores; slightly effervescent; 
moderately alkaline; clear wavy boundary. 

llC1—24 to 45 inches; light brownish gray (10YR 6/2) 
extremely gravelly loamy sand, brown (10YR 4/3) 
moist; single grained; loose dry and moist; few fine 
roots; common medium interstitial pores; disseminat- 
ed calcium carbonate; strongly effervescent; moder- 
ately alkaline; gradual wavy boundary. 

llC2—45 to 81 inches; multicolored extremely gravelly 
sand; single grained; loose dry and moist; few fine 
roots; common medium interstitial pores; disseminat- 
ed calcium carbonate; strongly effervescent; moder- 
ately alkaline. 


The solum is 21 to 26 inches thick. 
The A horizon has value of 3 to 5 when dry and 
chroma of 3 or 4 when dry or moist. 
The B horizon is clay loam, sandy clay loam, or loam. 
It has value of 4 or 5 when dry or moist and chroma of 3 
or 4 when dry or moist. 
The C horizon is extremely gravelly loamy sand to 
extremely gravelly sand. 


Green River series 


The soils in the Green River series are classified as 
Aquic Ustifluvents, coarse-loamy mixed (calcareous), 
mesic. These deep, somewhat poorly drained soils are 
on flood plains and low river terraces. The soils formed 
in moderately coarse textured alluvium of mixed origin. 
Slope is 0 to 1 percent. Elevation is 4,800 to 6,000 feet. 
The average annual precipitation is 6 to 10 inches, the 
average annual air temperature is 51 to 55 degrees F, 
and the average frost-free season is 140 to 160 days. 

Typical pedon of Green River fine sandy loam, on a 
flood plain, about 1,254 feet west and 594 feet south of 
the northeast corner of sec. 28, T. 29 N., R. 11 W. 


Ap 一 0 to 6 inches; pale brown (10YR 6/3) fine sandy 


loam, brown (10YR 5/3) moist; weak fine granular. 


Structure; soft, very friable, nonsticky and slightly 
plastic; many fine and medium roots; few fine con- 
tinuous pores; disseminated calcium carbonate; 
slightly effervescent; moderately alkaline; clear 
smooth boundary. 

C1—6 to 10 inches; brown (10YR 5/3) loam, dark brown 
(10YR 4/3) moist; few fine faint yellowish brown 
(10YR 5/6) mottles; massive; soft, very friable, 
slightly sticky and slightly plastic; common fine roots; 
few fine continuous pores; disseminated calcium 
carbonate; slightly effervescent; moderately alkaline; 
clear smooth boundary. 

C2—10 to 15 inches; light yellowish brown (10YR 6/4) 
sandy loam, yellowish brown (10YR 5/4) moist; 
common fine distinct yellowish brown (10YR 5/6) 
mottles; massive; hard, very friable, slightly sticky 
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and slightly plastic; common fine roots; few fine con- 
tinuous pores; disseminated calcium carbonate; 
slightly effervescent; moderately alkaline; gradual 
smooth boundary. 

C3—15 to 30 inches; brown (10YR 5/3) sandy loam, 
dark brown (10YR 4/3) moist; common fine distinct 
yellowish brown (10YR 5/6) mottles; massive; soft, 
very friable, slightly sticky and slightly plastic; few 
fine roots; few fine continuous pores; disseminated 
calcium carbonate; slightly effervescent; moderately 
alkaline; clear wavy boundary. 

C4—30 to 60 inches; brown (10YR 5/3) fine sandy loam, 
dark brown (10YR 4/3) moist; common medium 
distinct yellowish brown (10YR 5/6) mottles; mas- 
sive; soft, very friable, slightly sticky and slightly 
plastic; few fine roots; few very fine continuous 
pores; disseminated calcium carbonate; slightly ef- 
fervescent; moderately alkaline. 


Depth to bedrock is 60 inches or more. Lenses of 
gravel, sand, loam, or clay are at a depth of 40 to 60 
inches in some pedons. A seasonal high water table is at 
a depth of 2 to 5 feet. 

The A horizon has value of 5 or 6 when dry and 3 to 5 
when moist, and it has chroma of 2 or 3 when dry or 
moist. 

The C horizon is loam, fine sandy loam, or sandy 
loam. It has value of 5 or 6 when dry and 4 or 5 when 
moist, and it has chroma of 3 or 4 when dry or moist. 


Gypsiorthids 


Gypsiorthids are well drained to excessively drained 
soils on ridges, hills, knolls, and breaks. The soils formed 
in gypsum deposits. They are deep to shallow to 
gypsum. Slope is 5 to 30 percent. Elevation is 4,800 to 
6,400 feet. The average annual precipitation is 6 to 10 
inches, the average annual air temperature is 51 to 55 
degrees F, and the average frost-free season is 140 to 
160 days. 

Reference pedon of Gypsiorthids in an area of Gyp- 
siorthids-Badlands-Stumble complex, moderately steep, 
about 1,827 feet south and 406 feet west of the north- 
east corner of sec. 20, T. 32 N., R. 12 W. 


A1—0 to 4 inches; pale yellow (2.5Y 7/4) sandy loam, 
light olive brown (2.5Y 5/4) moist; massive parting 
to coarse granular structure; soft, very friable, non- 
Sticky and nonplastic; very few fine roots; few fine 
irregular pores; noneffervescent; clear smooth 
boundary. 

C1—4 to 16 inches; light gray (2.5Y 7/2) sandy loam, 
grayish brown (2.5Y 5/2) moist; massive parting to 
coarse granular structure; soft, very friable, non- 
Sticky and nonplastic; few fine roots; few fine and 
medium irregular pores; noneffervescent; gradual 
smooth boundary. 

16 inches; gypsum. 
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Gypsum is at a depth of 6 to 60 inches or more. The 
degree of crystallization is variable. I 

The A horizon appears to be very sandy in texture but 
breaks down easily to sandy loam. It has hue of 10YR or 
2.5Y, value of 6 or 7 when dry and 5 or 6 when moist, 
and chroma of 2 to 4 when dry or moist. 

The C horizon appears to be very sandy in texture but 
breaks down easily to sandy loam or sandy clay loam. It 
has hue of 10YR or 2.5Y, value of 7 or 8 when dry and 5 
to 7 when moist, and chroma of 2 to 4 when dry or 
moist. 


Haplargids 


Haplargids are well drained to excessively drained 
soils on ancient river terraces. The soils formed in mod- 
erately fine textured alluvium of mixed origin. They are 
shallow to deep to sandstone. These soils are cobbly 
and gravelly. Slope is 8 to 50 percent. Elevation is 4,800 
to 7,200 feet. The average annual precipitation is 6 to 13 
inches, the average annual air temperature is 48 to 55 
degrees F, and the frost-free season is 120 to 160 days. 

Reference pedon of Haplargids in an area of Haplar- 
gids-Blackston-Torriorthents complex, very steep, about 
760 feet east and 320 feet south of the northwest corner 
of sec. 35, T. 29 N., R. 10 W. 


A1—0 to 7 inches; dark brown (10YR 473) cobbly sandy 
loam, dark brown (10YR 3/3) moist; weak fine and 
medium granular structure; soft, friable, slightly 
sticky and slightly plastic; few very fine roots; few 
fine irregular pores; noneffervescent; moderately al- 
kaline; clear smooth boundary. 

B2t—7 to 16 inches; brown (10YR 5/3) cobbly sandy 
clay loam, dark grayish brown (10YR 4/2) moist; 
weak medium and fine subangular blocky structure; 
slightly hard, very firm, sticky and plastic; continuous 
thin clay films; few fine roots; common fine and 
medium irregular pores; noneffervescent; moderately 
alkaline; diffuse wavy boundary. 

B3—16 to 26 inches; yellowish brown (10YR 5/4) cobbly 
sandy clay loam, brown (10YR 5/3) moist; massive; 
very hard, very firm, sticky and very plastic; few thin 
clay films; few fine roots; few fine irregular pores; 
disseminated calcium carbonate; slightly efferves- 
cent; strongly alkaline; diffuse smooth boundary. 

C1—26 to 39 inches; light brownish gray (2.5Y 6/2) 
cobbly sandy clay loam, grayish brown (2.5Y 5/2) 
moist; hard, firm, sticky and plastic; few fine roots; 
few fine irregular pores; disseminated calcium car- 
bonate; strongly effervescent; strongly alkaline; 
abrupt smooth boundary. 

C2ca—39 to 44 inches; light gray (5Y 7/2) loam, pale 
olive (5Y 6/3) moist; massive; slightly hard, friable, 
slightly sticky and slightly plastic; few fine roots; few 
fine continuous pores; visible disseminated calcium 
carbonate; violently effervescent; strongly alkaline; 
abrupt smooth boundary. 
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C3—44 to 60 inches; pale olive (5Y 6/3) loam, olive (5Y 
5/3) moist; massive; hard, friable, slightly sticky and 
slightly plastic; few fine roots; few fine continuous 
pores; disseminated calcium carbonate; slightly ef- 
fervescent; moderately alkaline. 


The solum is 14 to 32 inches. Sandstone is at a depth 
of 14 to 60 inches or more. Gravel and cobbles cover 80 
to 90 percent of the surface. The subsoil and substratum 
are 0 to 90 percent gravel and cobbles. 

The A horizon is gravelly or cobbly. It has hue of 10YR 
to 2.5Y, value of 4 or 5 when dry and 3 or 4 when moist, 
and chroma of 2 to 4 when dry or moist. ` 

The B horizon is sandy clay loam, loam, clay loam, 
cobbly sandy clay loam, cobbly loam, or cobbly clay 
loam. It has hue of 5YR to 10YR, value of 4 to 6 when 
dry and 3 to 5 when moist, and chroma of 2 to 4 when 
dry or moist. 

The C horizon is sandy clay loam, loam, clay loam, 
cobbly sandy clay loam, cobbly loam, or cobbly clay 
loam. It has hue of 10YR to 5Y, value of 4 to 7 when dry 
and moist, and chroma of 2 to 5 when dry or moist. 


Huerfano series 


The soils in the Huerfano series are classified as Typic 
Natrargids, loamy, mixed, mesic, shallow. These shallow, 
well drained, sodium-affected soils are on mesas and 
upland valley bottoms. The soils formed in alluvium and 
residuum derived from shale and siltstone. Slope is 0 to 
3 percent. Elevation is 5,600 to 6,400 feet. The average 
annual precipitation is 6 to 10 inches, the average 
annual air temperature is 51 to 55 degrees F, and the 
average frost-free season is 140 to 160 days. 

Typical pedon of a Huerfano sandy clay loam in an 
area of Sheppard-Huerfano-Notal complex, gently slop- 
ing, about 1,400 feet south and 100 feet east of the 
northwest corner of sec. 9, T. 23 N., R. 13 W. 


A1—0 to 1 inch; light yellowish brown (10YR 674) sandy 
clay loam, yellowish brown (10YR 5/4) moist; weak 
very fine granular structure; very hard, very firm, 
sticky and plastic; few fine roots; few fine pores; 
disseminated carbonate; strongly effervescent; mod- 
erately alkaline; clear smooth boundary. 

A2—1 to 2 inches: light gray (10YR 772) sandy clay 
loam, grayish brown (10YR 572) moist; weak fine 
granular structure; soft, friable, slightly sticky and 
slightly plastic; common fine and very fine discontin- 
uous vesicular pores; disseminated calcium carbon- 
ate; violently effervescent; very strongly alkaline; 
abrupt smooth boundary. 

B21tca—2 to 5 inches; brown (10YR 5/3) clay loam, 
dark yellowish brown (10YR 4/4) moist; weak fine 
columnar structure parting to moderate fine suban- 
gular blocky; hard, firm, slightly sticky and plastic; 
few very fine roots; few very fine continuous pores; 
disseminated calcium carbonate; violently efferves- 
cent; very strongly alkaline; clear smooth boundary. 
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B22tca—5 to 7 inches; dark yellowish brown (10YR 4/4) 
sandy clay loam, dark yellowish brown (10YR 4/4) 
moist; weak medium prismatic structure parting to 
weak medium subangular blocky; hard, friable, 
slightly sticky and slightly plastic; few fine roots; few 
very fine continuous pores; disseminated calcium 
carbonate; strongly effervescent; very strongly alka- 
line; clear wavy boundary. 

B3ca—7 to 15 inches; yellowish brown (10YR 5/6) 
sandy clay loam, yellowish brown (10YR 5/6) moist; 
weak medium subangular blocky structure; hard, fri- 
able, slightly sticky and slightly plastic; few very fine 
roots; few fine continuous pores; disseminated cal- 
cium carbonate; violently effervescent; strongly alka- 
line; abrupt smooth boundary. 

Cr—15 inches; shale. 


Paralithic contact is at a depth of 10 to 20 inches. The 
profile is 25 to 75 percent exchangeable sodium. Desert 
pavement is present in most places, but some areas 
have sand accumulations. 

The A horizon has hue of 10YR, value of 6 or 7 when 
dry and 5 or 6 when moist, and chroma of 1 to 4 when 
dry or moist. 

The B horizon has hue of 10YR or 2.5Y, value of 4 or 
5 when dry and moist, and chroma of 3 to 6 when dry or 
moist. 


Mayaueen series 


The soils in the Mayqueen series are classified as 
Typic Haplargids, coarse-loamy, mixed, mesic. These 
deep, somewhat excessively drained soils are on stabi- 
lized dunes on mesas and plateaus. The soils formed in 
eolian sand and alluvium. Slope is O to 8 percent. Eleva- 
tion is 5,600 to 6,400 feet. The average annual precipita- 
tion is 6 to 10 inches, the average annual air tempera- 
ture is 51 to 55 degrees F, and the average frost-free 
season is 140 to 160 days. 

Typical pedon of a Mayqueen loamy fine sand in an 
area of Sheppard-Mayqueen-Shiprock complex, O to 8 
percent slopes, about 1,452 feet west and 1,782 feet 
south of the northeast corner of sec. 21, T. 27 N., R. 12 
W. 


A1—0 to 3 inches; brown (7.5YR 5/4) loamy fine sand, 
dark brown (7.5YR 4/4) moist; single grained; loose 
dry and moist, nonsticky and nonplastic; few fine 
roots; common very fine interstitial pores; nonef- 
fervescent, moderately alkaline; abrupt smooth 
boundary. 

B2t—3 to 12 inches; reddish brown (5YR 5/4) fine sandy 
loam, reddish brown (5YR 4/4) moist; weak medium 
prismatic structure parting to weak fine subangular 
blocky; slightly hard, very friable, slightly sticky and 
slightly plastic; common fine and medium roots; few 
fine and medium continuous pores; thin continuous 
clay films; noneffervescent; moderately alkaline; 
abrupt smooth boundary. 
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C1—12 to 24 inches; light brown (7.5YR 6/4) loamy fine 
sand, brown (7.5YR 5/4) moist; single grained; loose 
dry and moist, nonsticky and nonplastic; few fine 
and medium roots; common fine interstitial pores; 
noneffervescent; moderately alkaline; clear smooth 
boundary. 

C2—24 to 38 inches; light yellowish brown (10YR 6/4) 
loamy fine sand, yellowish brown (10YR 5/4) moist; 
single grained; loose dry and moist, nonsticky and 
nonplastic; few fine roots; common very fine intersti- 
tial pores; noneffervescent; moderately alkaline; 
clear smooth boundary. 

C3—38 to 60 inches; light yellowish brown (10YR 6/4) 
loamy sand, yellowish brown (10YR 5/4) moist; 
single grained; loose dry and moist, nonsticky and 
nonplastic; few fine roots; common fine interstitial 
pores; noneffervescent; moderately alkaline. 


The solum is 10 to 20 inches thick. 

The A horizon has hue of 10YR or 7.5YR, value of 5 
or 6 when dry and 4 or 5 when moist, and chroma of 2 
to 4 when dry or moist. 

The B horizon is fine sandy loam or sandy loam. It has 
hue of 5YR or 7.5YR, value of 4 or 5 when dry and 3 or 
4 when moist, and chroma of 3 or 4 when dry or moist. 

The C horizon is loamy fine sand, fine sand, or loamy 
sand. It has hue of 10YR or 7.5YR, value of 5 or 6 when 
dry and 4 or 5 when moist, and chroma of 3 or 4 when 
dry or moist. 


Monierco series 


The soils in the Monierco series are classified as Typic 
Haplargids, loamy, mixed, mesic, shallow. These shallow, 
well drained soils are on knolls on mesas and plateaus. 
The soils formed in moderately fine textured eolian and 
alluvial material overlying sedimentary rock. Slope is 0 to 
8 percent. Elevation is 5,600 to 6,400 feet. The average 
annual precipitation is 6 to 10 inches, the average 
annual air temperature is 51 to 55 degrees F, and the 
average frost-free season is 140 to 160 days. 

Typical pedon of Monierco fine sandy loam, gently 
sloping, about 400 feet east and 160 feet south of the 
northwest corner of sec. 24, T. 27 N., R. 12 W. 


A1—0 to 3 inches; light yellowish brown (10YR 6/4) fine 
sandy loam, brown (10YR 4/3) moist, weak fine 
granular structure; soft, very friable, slightly sticky 
and slightly plastic; few very fine roots; few fine 
continuous pores; noneffervescent; mildly alkaline; 
clear smooth boundary. 

B1—3 to 5 inches; yellowish brown (10YR 5/4) fine 
sandy loam, dark yellowish brown (10YR 4/4) moist; 
weak medium subangular blocky structure; soft, very 
friable, slightly sticky and slightly plastic; common 
fine and very fine roots; few fine continuous pores; 
noneffervescent; mildly alkaline; clear smooth 
boundary. 
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B2t—5 to 10 inches; brown (7.5YR 5/4) clay loam, dark 
brown (7.5YR 4/4) moist; moderate fine subangular 
blocky structure; hard, friable, sticky and plastic; 
common fine and very fine roots; few fine and 
medium continuous pores; noneffervescent; mildly 
alkaline; clear smooth boundary. 

B3ca—10 to 16 inches; pale brown (10YR 6/3) clay 
loam, brown (10YR 5/3) moist; weak fine subangular 
blocky structure; hard, friable, slightly sticky and 
slightly plastic; few fine and very fine roots; few fine 
continuous pores; disseminated calcium carbonate; 
strongly effervescent; strongly alkaline; clear smooth 
boundary. 

Cr—16 inches; shale. 


Thickness of the solum and depth to paralithic contact 
ranges from 10 to 20 inches. 

The A horizon has hue of 7.5YR or 10YR, value of 5 
or 6 when dry and 4 or 5 when moist, and chroma of 2 
to 4 when dry or moist. 

The B horizon is loam, fine sandy loam, sandy clay 
loam, or clay loam. It has hue of 5YR to 10YR, value of 
5 or 6 when dry and 4 or 5 when moist, and chroma of 2 
to 4 when dry or moist. 


Muff series 


The soils in the Muff series are classified as Typic 
Natrargids, fine-loamy, mixed, mesic. These moderately 
deep, well drained, sodium-affected soils are on mesas, 
upland valley bottoms, side slopes, and alluvial fans and 
in swales. The soils formed in alluvium underlain by 
weathered shale. Slope is 0 to 8 percent. Elevation is 
5,600 to 6,400 feet. The average annual precipitation is 
6 to 10 inches, the average annual air temperature is 51 
to 55 degrees F, and the average frost-free season is 
140 to 160 days. 

Typical pedon of a Muff very fine sandy loam in an 
area of Huerfano-Muff-Uffens complex, gently sloping, 
about 800 feet north and 2,000 feet east of the south- 
west corner of sec. 29, T. 32 N., R. 12 W. 


A1—0 to 3 inches; pale brown (10YR 6/3) very fine 
sandy loam, dark grayish brown (10YR 4/2) moist; 
weak fine granular structure; soft, very friable, non- 
sticky and nonplastic; few very fine roots; common 
very fine interstitial pores; noneffervescent; moder- 
ately alkaline; clear smooth boundary. 

A2—3 to 4 inches; light gray (10YR 7/2) very fine sandy 
loam, brown (10YR 5/3) moist; weak fine granular 
structure; loose dry and moist, very friable, nonsticky 
and nonplastic; few very fine roots; common fine 
interstitial pores; noneffervescent; moderately alka- 
line; abrupt smooth boundary. 

B21t—4 to 6 inches; brown (7.5YR 5/4) clay loam, dark 
brown (7.5YR 4/4) moist; weak fine and medium 
columnar structure parting to moderate fine and very 
fine subangular blocky; very hard, very firm, sticky 
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and very plastic; few very fine roots; few fine con- 
tinuous pores; thin continuous clay films; nonef- 
fervescent; moderately alkaline; abrupt smooth 
boundary. 

B22tca—6 to 24 inches; light brown (7.5YR 6/4) clay 
loam, brown (7.5YR 5/4) moist; weak fine prismatic 
structure parting to moderate medium and fine su- 
bangular blocky; very hard, very firm, sticky and very 
plastic; few fine roots; few fine and medium continu- ` 
ous pores; thin continuous clay films; disseminated 
calcium carbonate; strongly effervescent; very 
strongly alkaline; gradual smooth boundary. 

Cr—24 inches; shale. 


Paralithic contact is at a depth of 20 to 40 inches. The 
solum is 20 to 30 inches thick. The profile is 25 to 75 
percent exchangeable sodium. 

The A horizon has hue of 10YR or 7.5YR, value of 5 
to 7 when dry and 4 or 5 when moist, and chroma of 2 
to 4 when dry or moist. 

The B horizon is sandy clay loam or ciay loam. It has 
hue of 7.5YR or 10YR, value of 4 to 6 when dry and 
moist, and chroma of 3 or 4 when dry or moist. 


Notal series 


The soils in the Notal series are classified as Typic 
Camborthids, fine, mixed, mesic. These deep, well 
drained, sodium-affected soils are on valley bottoms and 
alluvial fans. The soils formed in fine textured alluvium 
derived from sandstone and shale. Slope is 0 to 2 per- 
cent. Elevation is 5,600 to 6,400 feet. The average 
annual precipitation is 6 to 10 inches, the average 
annual air temperature is 51 to 55 degrees F, and the 
average frost-free season is 140 to 160 days. 

Typical pedon of a Notal silty clay loam in an area of 
Blancot-Notal association, gently sloping, about 1,000 
feet south and 1,200 feet west of the northeast corner of 
sec. 16, T. 32 N., R. 12 W. 


A1—0 to 3 inches; brown (10YR 5/3) silty clay loam, 
dark yellowish brown (10YR 4/4) moist; moderate 
thick platy structure parting io moderate fine 
granular; hard, friable, sticky and plastic; common 
fine roots; common fine continuous pores; dissemi- 
nated calcium carbonate; slightly effervescent; mod- 
erately alkaline; abrupt smooth boundary. 

B1—3 to 6 inches; grayish brown (2.5Y 5/2) clay, olive 
brown (2.5Y 4/4) moist; moderate coarse prismatic 
structure parting to weak fine and medium subangu- 
lar blocky; hard, friable, sticky and plastic; common 
fine roots; common very fine continuous pores; dis- 
seminated calcium carbonate; slightly effervescent, 
strongly alkaline; clear smooth boundary. 

B2—6 to 12 inches; grayish brown (2.5Y 572) clay, olive 
brown (2.5Y 4/4) moist; moderate coarse prismatic 
structure parting to moderate medium subangular 
blocky; very hard, firm, very sticky and very plastic; 
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few fine roots; few very fine continuous pores; thin 
clay films; disseminated calcium carbonate; slightly 
effervescent; strongly alkaline; gradual smooth 
boundary. 

B3—12 to 23 inches; grayish brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) moist; weak coarse suban- 
gular blocky structure; extremely hard, very firm, 
very sticky and very plastic; few fine roots; few very 
fine continuous pores; disseminated calcium carbon- 
ate; slightly effervescent; strongly alkaline; gradual 
smooth boundary. 

C1—23 to 40 inches; grayish brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) moist; massive; extremely 
hard, very firm, very sticky and very plastic; few very 
fine roots; few very fine continuous pores; dissemi- 
nated calcium carbonate; slightly effervescent; 
strongly alkaline; gradual smooth boundary. 

C2—40 to 60 inches; grayish brown (2.5Y 5/2) clay, 
olive brown (2.5Y 4/4) moist; massive; extremely 
hard, very firm, very sticky and very plastic; few very 
fine roots; few very fine continuous pores; dissemi- 
nated calcium carbonate; slightly effervescent; 
strongly alkaline. 


The solum is 20 to 34 inches thick. 

The A horizon is silty clay loam or clay loam. It has 
hue of 2.5Y or 10YR, value of 5 or 6 when dry and 4 or 
5 when moist, and chroma of 2 to 4 when dry or moist. 

The B horizon is silty clay or clay. It has hue of 2.5Y or 
10YR, value of 5 or 6 when dry and 4 or 5 when moist, 
and chroma of 2 to 4 when dry or moist. 

The C horizon is silty clay or clay. It has hue of 2.5Y or 
10YR, value of 5 or 6 when dry and 4 or 5 when moist, 
and chroma of 2 to 4 when dry or moist. 


Penistaja series 


The soils in the Penistaja series are classified as Us- 
tollic Haplargids, fine-loamy, mixed, mesic. These deep, 
well drained soils are on mesas and plateaus. The soils 
formed in alluvial and eolian material derived from shale 
and sandstone. Slope is 0 to 5 percent. Elevation is 
6,400 to 7,200 feet. The average annual precipitation is 
10 to 13 inches, the average annual air temperature is 
48 to 52 degrees F, and the average frost-free season is 
120 to 150 days. 

Typical pedon of Penistaja loam, gently sloping, about 
1,520 feet north and 1,520 feet east of the southwest 
corner of sec. 36, T. 31 N., R. 8 W. 


A1—0 to 2 inches; brown (7.5YR 574) loam, dark brown 
(7.5YR 472) moist; weak medium platy structure 
parting to weak fine granular; soft, very friable, 
slightly sticky and slightly plastic; few fine roots; few 
fine continuous pores; noneffervescent; mildly alka- 
line; clear smooth boundary. 

B1—2 to 5 inches; brown (7.5YR 5/4) clay loam, dark 
brown (7.5YR 4/4) moist; weak medium subangular 
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blocky structure; soft, very friable, slightly sticky and 
slightly plastic; few fine roots; few fine and medium 
continuous pores; noneffervescent; mildly alkaline; 
clear smooth boundary. 

B21t—5 to 12 inches; brown (7.5YR 5/4) clay loam, dark 
brown (7.5YR 4/4) moist; moderate medium prismat- 
ic structure parting to moderate medium subangular 
blocky; hard, friable, sticky and plastic; thin continu- 
ous clay films; few fine and medium roots; few fine 
and medium continuous pores; noneffervescent; 
mildly alkaline; clear smooth boundary. 

B22t—12 to 24 inches; brown (7.5YR 5/4) clay loam, 
dark brown (7.5YR 4/4) moist; moderate medium 
prismatic structure parting to strong medium suban- 
gular blocky; very hard, firm, sticky and plastic; mod- 
erately thick continuous clay films; few finerand 
medium roots; few fine and medium continuous 
pores; noneffervescent; mildly alkaline; clear smooth 
boundary. 

B3ca—24 to 38 inches; brown (7.5YR 5/4) clay loam, 
dark brown (7.5YR 4/4) moist; weak medium suban- 
gular blocky structure; hard, firm, slightly sticky and 
slightly plastic; few fine roots; few fine discontinuous 
pores; common rounded medium-sized masses of 
segregated lime; strongly effervescent; mildly aika- 
line; clear smooth boundary. 

C1ca—38 to 67 inches; light brown (7.5YR 6/4) clay 
loam, brown (7.5YR 5/4) moist; massive; hard, fri- 
able, slightly sticky and slightly plastic; few very fine 
roots; few fine discontinuous pores; common round- 
ed medium-sized masses of segregated lime; 
strongly effervescent; moderately alkaline. 


The solum is 25 to 60 inches thick. 

The A horizon has hue of 5YR to 10YR, value of 5 or 
6 when dry and 3 or 4 when moist, and chroma of 2 to 4 
when dry or moist. 

The B horizon is clay loam or sandy clay loam. It has 
hue of 5YR or 7.5YR, value of 4 or 5 when dry and 3 or 
4 when moist, and chroma of 2 to 4 when dry or moist. 

The C horizon is clay loam or sandy clay loam and has 
thin strata of loam or clay in some pedons. It has hue of 
5YR or 7.5YR, value 5 or 6 when dry and 4 or 5 when 
moist, and chroma of 3 to 6 when dry and 2 to 4 when 
moist. 


Persayo series 


The soils in the Persayo series are classified as Typic 
Torriorthents, loamy, mixed (calcareous), mesic, shallow. 
These shallow, well drained soils are on hills and breaks. 
The soils formed in residuum derived from weathered 
shale. Slope is 3 to 40 percent. Elevation is 5,200 to 
6,400 feet. The average annual precipitation is 6 to 10 
inches, the average annual air temperature is 51 to 55 
degrees F, and the average frost-free season is 140 to 
160 days. 

Typical pedon of a Persayo clay loam in an area of 
Farb-Persayo-Rock outcrop complex, moderately steep, 
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about 2,200 feet west and 160 feet south of the north- 
east corner of sec. 36, T. 30 N., R. 13 W. 


A1—0 to 2 inches; light brownish gray (2.5Y 6/2) clay 
loam, light olive brown (2.5Y 5/4) moist; weak fine 
granular structure; soft, friable, sticky and plastic; 
few fine roots; few fine continuous pores; dissemi- 
nated calcium carbonate; slightly effervescent; mod- 
erately alkaline; abrupt smooth boundary. 

C1—2 to 5 inches; light brownish gray (2.5Y 6/2) silty 
clay loam, light olive brown (2.5Y 5/4) moist; mas- 
sive; hard, firm, sticky and plastic; few fine roots; 
few fine continuous pores; disseminated calcium 
carbonate; slightly effervescent; moderately alkaline; 
clear smooth boundary. 

C2—5 to 15 inches; light brownish gray (2.5Y 6/2) silty 
clay loam, light olive brown (2.5Y 5/4) moist; mas- 
sive; very hard, very firm, sticky and plastic; few fine 
roots; few fine continuous pores; disseminated cal- 
cium carbonate; slightly effervescent; strongly alka- 
line; abrupt smooth boundary. 

Cr—15 inches; calcareous gray and yellow shale. 


Shale is at a depth of 10 to 20 inches. 

The A horizon has hue of 10YR to 5Y, value of 5 or 7 
when dry and 5 or 6 when moist, and chroma of 2 to 4 
when dry or moist. 

The C horizon is clay loam and silty clay loam. It has 
hue of 10YR or 2.5Y, value of 5 or 6 when dry, and 
chroma of 2 to 4 when dry or moist. 


Sheppard series 


The soils in the Sheppard series are classified as 
Typic Torripsamments, mixed, mesic. These deep, some- 
what excessively drained soils are on mesas and pla- 
teaus. The soils formed in eolian material. Slope is 0 to 
40 percent. Elevation is 5,600 to 6,400 feet. The average 
annual precipitation is 6 to 10 inches, the average 
annual air temperature is 51 to 55 degrees F, and the 
average frost-free season is 140 to 160 days. 

Typical pedon of a Sheppard loamy fine sand in an 
area of Sheppard-Maygueen-Shiprock complex, 0 to 8 
percent slopes, about 2,045 feet south and 725 feet east 
of the northwest corner of sec. 16, T. 27 N., R. 11 W. 


A1—0 to 1 inch; light brown (7.5YR 6/4) loamy fine 
sand, brown (7.5YR 5/4) moist; single grained; loose 
dry and moist, nonsticky and nonplastic; few fine 
roots; few fine continuous pores; noneffervescent; 
moderately alkaline; clear smooth boundary. 

C1—1 to 28 inches; light brown (7.5YR 6/4) loamy fine 
sand, brown (7.5YR 5/4) moist; single grained; loose 
dry and moist, few fine and medium roots; common 
fine interstitial pores; noneffervescent; moderately 
alkaline; clear smooth boundary. 

C2—28 to 62 inches; light brown (7.5YR 6/4) fine sand, 
brown (10YR 5/4) moist; single grained; loose dry 
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and moist, nonsticky and nonplastic; few fine and 
medium roots; few fine interstitial pores; disseminat- 
ed calcium carbonate; slightly effervescent; moder- 
ately alkaline. 


The A horizon has value of 5 or 6 when dry and 4 or 5 
when moist, and it has chroma of 4 to 6 when dry or 
moist. 

The C horizon is loamy fine sand, loamy sand, or fine 
sand. It has value of 5 or 6 when dry and 4 or 5 when 
moist, and it has chroma of 4 to 6 when dry or moist. 


Shiprock series 


The soils in the Shiprock series are classified as Typic 
Haplargids, coarse-loamy, mixed, mesic. These deep, 
well drained soils are on mesas and plateaus. The soils 
formed in sandy eolian and alluvial material derived from 
sandstone and shale. Slope is 0 to 8 percent. Elevation 
is 5,600 to 6,400 feet. The average annual precipitation 
is 6 to 10 inches, the average annual air temperature is 
51 to 55 degrees F, and the average frost-free season is 
140 to 160 days. 

Typical pedon of Shiprock fine sandy loam, 0 to 2 
percent slopes, about 1,440 feet east of the southwest 
corner of sec. 16, T. 27 N., R. 11 W. 


A1—0 to 2 inches; pale brown (10YR 6/3) fine sandy 
loam, dark grayish brown (10YR 4/2) moist; weak 
fine granular structure; soft, very friable, nonsticky 
and nonplastic; many fine roots; many fine interstitial 
pores; noneffervescent; moderately alkaline; clear 
smooth boundary. 

B1—2 to 5 inches; pale brown (10YR 6/3) fine sandy 
loam, dark brown (10YR 4/3) moist; weak fine su- 
bangular blocky structure; soft, very friable, non- 
sticky and nonplastic; many fine roots; many fine 
continuous pores; noneffervescent; moderately alka- 
line; clear smooth boundary. 

B2t—5 to 14 inches; brown (7.5YR 5/4) fine sandy loam, 
dark brown (7.5YR 4/4) moist; weak coarse prismat- 
ic structure parting to weak medium subangular 
blocky; slightly hard, very friable, slightly sticky and 
slightly plastic; many fine and few medium roots; few 
fine and medium continuous pores; few thin continu- 
ous clay films; noneffervescent; moderately alkaline; 
clear smooth boundary. 

C1ca—14 to 32 inches; brown (10YR 5/3) fine sandy 
loam, dark brown (10YR 4/3) moist; massive; slight- 
ly hard, very friable, slightly sticky and nonplastic; 
few fine and medium roots; few fine and medium 
continuous pores; calcium carbonate disseminated 
and as filaments; strongly effervescent; moderately 
alkaline; clear smooth boundary. 

C2ca—32 to 48 inches; light yellowish brown (10YR 6/4) 
fine sandy loam, yellowish brown (10YR 5/4) moist; 
massive; slightly hard, very friable, slightly sticky and 
slightly plastic; few fine roots; few fine continuous 
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pores; calcium cárbonate disseminated and as fila- 
ments; strongly effervescent; moderately alkaline: 
gradual smooth boundary. 

C3ca—48 to 60 inches; light yellowish brown (10YR 6/4) 
sandy loam, yellowish brown (10YR 574) moist; 
massive; slightly hard, very friable, slightly sticky and 
nonplastic; few fine roots; few fine continuous pores; 
calcium carbonate disseminated and as filaments; 
strongly effervescent; moderately alkaline. 


The solum is 10 to 26 inches thick. 

The A horizon is fine sandy loam, sandy loam, or 
loamy fine sand. It has hue of 7.5YR or 10YR, value of 5 
or 6 when dry and 4 or 5 when moist, and chroma of 3 
to 5 when dry and 2 to 4 when moist. 

The B horizon is fine sandy loam or sandy loam. It has 
hue of 5YR or 7.5YR, value of 4 to 6 when dry and 
moist, and chroma of 4 to 6 when dry and 3 or 4 when 
moist. 

The C horizon is sandy loam or fine sandy loam. It has 
value of 5 to 7 when dry and 4 to 6 when moist, and it 
has chroma of 3 to 6 when dry or moist. 


Shiprock Variant 


The Shiprock Variant soils are classified as Typic Ha- 
plargids, fine-loamy, mixed, mesic. These deep, well 
drained soils are on mesas and plateaus. The soils 
formed in calcareous alluvium derived from shale and 
sandstone. Slope is 0 to 3 percent. Elevation is 5,600 to 
6,400 feet. The average annual precipitation is 6 to 10 
inches, the average annual air temperature is 51 to 55 
degrees F, and the average frost-free season is 140 to 
160 days. 

Typical pedon of Shiprock Variant fine sandy loam, 
about 198 feet west and 528 feet north of the southeast 
corner of sec. 27, T. 25 N., R. 14 W. 


A1—0 to 3 inches; yellowish brown (10YR 5/4) fine 
sandy loam, dark yellowish brown (10YR 4/4) moist; 
weak fine granular structure; soft, very friable, non- 
sticky and nonplastic; few fine roots; few fine con- 
tinuous pores; noneffervescent; moderately alkaline; 
clear smooth boundary. 

B1—3 to 8 inches; brown (7.5YR 5/4) fine sandy loam, 
dark brown (7.5YR 4/4) moist; weak medium pris- 
matic structure parting to weak fine subangular 
blocky; slightly hard, friable, slightly sticky and slight- 
ly plastic; few fine roots; few fine continuous pores; 
noneffervescent; moderately alkaline; clear smooth 
boundary. 

B2tca—8 to 24 inches; light brown (7.5YR 6/4) sandy 
clay loam, brown (7.5YR 5/4) moist; weak medium 
subangular blocky structure; slightly hard, very fri- 
able, slightly sticky and slightly plastic; few fine 
roots; few fine continuous pores; disseminated cal- 
cium carbonate; slightly' effervescent; moderately al- 
kaline; clear smooth boundary. 
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C1ca—24 to 48 inches; very pale brown (10YR 8/3) 
sandy clay loam, very pale brown (10YR 7/3) moist; 
massive; hard, friable, slightly sticky and slightly 
plastic; few fine roots; few fine continuous pores; 
disseminated calcium carbonate; violently efferves- 
cent; moderately alkaline; clear smooth boundary. 

C2ca—48 to 68 inches; light yellowish brown (10YR 6/4) 
sandy loam, yellowish brown (10YR 5/4) moist; 
massive; slightly hard, friable, slightly sticky and 
slightly plastic; few fine continuous pores; dissemi- 
nated calcium carbonate; slightly effervescent; mod- 
erately alkaline. 


The solum is 20 to 30 inches thick. d 

The A horizon has hue of 10YR or 7.5YR, value of 5 
or 6 when dry and 4 or 5 when moist, and chroma of 3 
or 4 when dry or moist. 

The B horizon is fine sandy loam, sandy loam, or 
sandy clay loam. It has hue of 10YR or 7.5YR, value of 5 
or 6 when dry and 4 or 5 when moist, and chroma of 3 
to 5 when dry or moist. It is noneffervescent to slightly 
effervescent. 

The upper part of the C horizon is calcic. It is fine 
sandy loam, sandy loam, loam, or sandy clay loam. It 
has hue of 10YR or 7.5YR, value of 7 or 8 when dry and 
6 to 8 when moist, and chroma of 3 or 4 when dry or 
moist. It is 20 to 35 percent calcium carbonate. The 
lower part of the C horizon is loamy sand, loamy fine 
sand, sandy loam, very fine sandy loam, or fine sandy 
loam. It has value of 6 or 7 when dry and 5 or 6 when 
moist, and it has chroma of 3 to 6 when dry or moist. 

These soils constitute a variant to the Shiprock series 
because they have a fine-loamy control section. 


Silver series 


The soils in the Silver series are classified as Ustollic 
Haplargids, fine, mixed, mesic. These deep, well drained 
soils are on hilly uplands. The soils formed in alluvium 
and residuum derived from shale. Slope is 0 to 10 per- 
cent. Elevation is 6,400 to 7,200 feet. The average 
annual precipitation is 10 to 13 inches, the average 
annual air temperature is 48 to 52 degrees F, and the 
average frost-free season is 120 to 150 days. 

Typical pedon of Silver cobbly silty clay loam in an 
area of Twick-Silver association, moderately sloping, 
about 3,028 feet south and 1,820 feet west of the north- 
east corner of sec. 11, T. 32 N., R. 8 W. 


A1—0 to 2 inches; reddish gray (SYR 5/2) cobbly silty 
clay loam, dark reddish gray (5YR 4/2) moist; weak 
thin platy structure parting to weak fine granular: 
slightly hard, friable, sticky and plastic; few fine 
roots; few fine continuous pores; 25 percent cob- 
bles; noneffervescent; moderately alkaline; clear 
smooth boundary. 

B1—2 to 4 inches; reddish gray (5YR 5/2) cobbly silty 
clay loam, dark reddish gray (5YR 4/2) moist; weak 
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fine and medium subangular blocky structure; slight- 
ly hard, firm, sticky and plastic; thin patchy clay 
films; few fine and medium roots; few fine and 
medium continuous pores; 25 percent cobbles; non- 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

B21t—4 to 13 inches; reddish brown (SYR 574) clay, 
reddish brown (5YR 4/4) moist; weak coarse pris- 
matic structure parting to strong fine and medium 
subangular blocky; very hard, very firm, very sticky 
and very plastic; moderate continuous clay films; few 
fine and medium roots; few fine and medium con- 
tinuous pores; noneffervescent; moderately alkaline; 
clear smooth boundary. 


B22tca—13 to 36 inches; reddish brown (5YR 574) clay, . 


reddish brown (5YR 4/4) moist; moderate fine and 
medium subangular blocky structure; very hard, very 
firm, very sticky and very plastic; thin continuous 
clay films; few fine and medium roots; few fine and 
medium continuous pores; disseminated calcium 
carbonate; slightly effervescent; moderately alkaline; 
gradual smooth boundary. 

C1—36 to 60 inches; reddish gray (5YR 5/2) clay, dark 
reddish gray (SYR 4/2) moist; massive; hard, firm, 
very sticky and very plastic; few fine roots; few fine 
continuous pores; disseminated calcium carbonate; 
strongly effervescent; moderately alkaline. 


The solum is 24 to 40 inches thick. Coarse fragments 
make up 20 to 40 percent of the upper part of the 
solum. 

The A horizon has hue of 5YR or 7.5YR, value of 5 or 
6 when dry and 4 or 5 when moist, and chroma of 2 or 3 
when dry or moist. 

The upper part of the B horizon is cobbly silty clay 
loam or cobbly clay loam. It has hue of 5YR or 7.5YR, 
value of 4 to 6 when dry and 3 to 5 when moist, and 
chroma of 2 or 3 when dry or moist. The lower part of 
the B horizon is clay or silty clay. It has hue of 5YR or 
7.5YR, value of 4 or 5 when dry or moist, and chroma of 
3 or 4 when dry or moist. 

The C horizon is clay or silty clay. It has hue of 5YR or 
7.5YR, value of 5 or 6 when dry and 4 or 5 when moist, 
and chroma of 2 to 4 when dry or moist. 


Stumble series 


The soils in the Stumble series are classified as Typic 
Torripsamments, mixed, mesic. These deep, somewhat 
excessively drained soils are on sides of valleys and 
alluvial fans. The soils formed in coarse textured allu- 
vium derived from sandstone and shale. Slope is 0 to 8 
percent. Elevation is 4,800 to 6,400 feet. The average 
annual precipitation is 6 to 10 inches, the average 
annual air temperature is 51 to 55 degrees F, and the 
frost-free season is 140 to 160 days. 

Typical pedon of Stumble loamy sand, 0 to 3 percent 
slopes, about 2,300 feet west and 250 feet south of the 
northeast corner of sec. 31, T. 30 N., R. 12 W. 
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A1—0 to 5 inches; yellowish brown (10YR 574) loamy 
sand, dark yellovvish brown (10YR 474) moist; weak 
fine granular structure, soft, very friable, nonsticky 
and nonplastic; few fine roots; common fine intersti- 
tial pores; disseminated calcium carbonate; slightly 
effervescent; moderately alkaline; clear smooth 
boundary. 

C1—5 to 15 inches; light yellowish brown (10YR 6/4) 
loamy sand, yellowish brown (10YR 5/4) moist; 
massive; soft, very friable, nonsticky and nonplastic; 
few fine roots; common fine interstitial pores; dis- 
seminated calcium carbonate; slightly effervescent; 
strongly alkaline; clear smooth boundary. 

C2—15 to 29 inches; pale brown (10YR 6/3) sand, yel- 
lowish brown (10YR 5/4) moist; single grained; 
loose dry and moist, nonsticky and nonplastic; few 
fine roots; common medium interstitial pores; dis- 
seminated calcium carbonate; slightly effervescent, 
moderately alkaline; clear smooth boundary. 

C3—29 to 49 inches; brownish yellow (10YR 6/6) gravel- 
ly sand, light yellowish brown (10YR 674) moist; 
single grained; loose dry and moist, nonsticky and 
nonplastic; few fine roots; common medium intersti- 
tial pores: noneffervescent; moderately alkaline; 
clear smooth boundary. 

C4—49 to 81 inches; brownish yellow (10YR 676) sand, 
pale brown (10YR 6/3) moist; single grained; loose 
dry and moist, nonsticky and nonplastic; few fine 
roots; common fine interstitial pores; moderately al- 
kaline; noneffervescent; clear smooth boundary. 


The A horizon is sandy clay loam or loamy sand. It has 
hue of 2.5Y or 10YR, value of 5 or 6 when dry and 4 or 
5 when moist, and chroma of 2 to 4 when dry or moist. 

The C horizon is loamy coarse sand, gravelly sand, 
sand, loamy sand, or loamy fine sand. It has hue of 
10YR or 2.5Y, value of 5 to 7 when dry and 4 to 6 when 
moist, and chroma of 2 to 6 when dry or moist. 


Torriorthents 


Torriorthents are shallow to deep, well drained soils on 
ancient river terraces. The soils formed in alluvial materi- 
al of mixed origin. Slope is 8 to 50 percent. Elevation is 
4,800 to 7,200 feet. The average annual precipitation is 
6 to 13 inches, the average annual air temperature is 48 
to 55 degrees F, and the average frost-free season is 
120 to 160 days. 

Reference pedon of Torriorthents in an area of Haplar- 
gids-Blackston-Torriorthents complex, very steep, about 
2,170 feet south and 334 feet east of the northwest 
corner of sec. 30, T. 32 N., R. 12 W. 


A1—0 to 3 inches; light brownish gray (2.5Y 6/2) cobbly 
loam, grayish brown (2.5Y 5/2) moist; weak medium 
and fine granular structure; slightly hard, friable, 
slightly sticky and plastic; common fine and medium 
roots; few fine irregular pores; disseminated calcium 
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carbonate; slightly effervescent; strongly alkaline; 
clear smooth boundary. 

C1—3 to 8 inches; light brownish gray (2.5Y 6/2) clay 
loam, grayish brown (2.5Y 5/2) moist; massive; 
slightly hard, friable, slightly sticky and plastic; few 
fine and medium roots; few fine and medium con- 
tinuous pores; disseminated calcium carbonate; 
slightly effervescent; strongly alkaline; clear smooth 
boundary. 

C2—8 to 15 inches; light brownish gray (2.5Y 6/2) clay 
loam, grayish brown (2.5Y 5/2) moist; massive; 
hard, friable, slightly sticky and plastic; few fine and 
medium roots; few fine continuous pores; dissemi- 
nated calcium carbonate; strongly effervescent; 
strongly alkaline; clear smooth boundary. 

Cr—15 inches; shale. 


Depth to bedrock is variable. The bedrock is shale, 
siltstone, or sandstone. Coarse fragments cover 80 to 90 
percent of the surface and make up 0 to 90 percent of 
the underlying layers. 

The A horizon is cobbly or gravelly. It has hue of 10YR 
to 5Y, value of 6 or 7 when dry and 5 or 6 when moist, 
and chroma of 2 to 4 when dry or moist. 

The C horizon is loam, clay loam, sandy loam, sandy 
clay loam, cobbly loam, cobbly clay loam, cobbly sandy 
loam, or cobbly sandy clay loam. It has hue of 10YR to 
5", value of 5 to 7 when dry or moist, and chroma of 2 
or 3 when dry or moist. 


Travessilla series 


The soils in the Travessilla series are classified as 
Lithic Ustic Torriorthents, loamy, mixed (calcareous), 
mesic. These very shallow and shallow, well drained 
soils are on hilly uplands, breaks, and mesas. The soils 
formed in residuum derived from sandstone. Slope is 0 
to 40 percent. Elevation is 6,400 to 7,200 feet. The 
average annual precipitation is 10 to 13 inches, the aver- 
age annual air temperature is 48 to 52 degrees F, and 
the average frost-free season is 120 to 150 days. 

Typical pedon of a Travessilla sandy loam in an area 
of Travessilla-Weska-Rock outcrop complex, moderately 
steep, on a mesa, about 2.5 miles north of the junction 
of San Juan County Road 18 and New Mexico State 
Highway 544, and 1.6 miles west on a dirt road, sec. 33, 
T. 32 N., R. 8 W. 


A1—0 to 2 inches; brown (10YR 5/3) sandy loam, dark 
brown (10YR 4/3) moist; weak fine granular struc- 
ture; soft, very friable, nonsticky and nonplastic; few 
fine roots; few fine continuous pores; nonefferves- 
cent; mildly alkaline; clear smooth boundary. 

C1—2 to 12 inches; brown (10YR 5/3) sandy loam, dark 
brown (10YR 4/3) moist; massive; slightly hard, very 
friable, nonsticky and nonplastic; few fine and 
medium roots; few fine and medium continuous 
pores; slightly effervescent in the lower 3 inches; 
mildly alkaline; clear smooth boundary. 
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R—42 inches; hard sandstone. 


Bedrock is at a depth of 6 to 20 inches. The surface is 
0 to 25 percent coarse fragments. 

The A horizon is sandy loam or very fine sandy loam. 
It has hue of 7.5YR to 2.5Y, value of 5 to 7 when dry 
and 3 to 5 when moist, and chroma of 2 to 4 when dry 
or moist. 

The C horizon is very fine sandy loam, fine sandy 
loam, sandy loam, or loam. It has hue of 7.5YR to 2.5Y, 
value of 5 to 7 when dry and 3 to 5 when moist, and 
chroma of 3 or 4 when dry or moist. 


Turley series - 


The soils in the Turley series are classified as Typic 
Torriorthents, fine-loamy, mixed (calcareous), mesic. 
These deep, well drained soils are on valley sides and 
alluvial fans. The soils formed in moderately fine tex- 
tured, stratified alluvium derived from sandstone and 
shale. Slope is 0 to 5 percent. Elevation is 4,800 to 
6,400 feet. The average annual precipitation is 6 to 10 
inches, the average annual air temperature is 51 to 55 
degrees F, and the average frost-free season is 140 to 
160 days. 

Typical pedon of Turley clay loam, 0 to 1 percent 
slopes, about 2,500 feet south and 500 feet west of the 
northeast corner of sec. 5, T. 29 N., R. 13 W. 


Ap—0 to 3 inches; grayish brown (10YR 5/2) clay loam, 
dark grayish brown (10YR 472) moist; weak fine 
granular structure, hard, friable, slightly sticky and 
plastic; few fine and medium roots; few fine continu- 
ous pores; disseminated calcium carbonate; strongly 
effervescent; moderately alkaline; clear smooth 
boundary. 

C1—3 to 10 inches; grayish brown (10YR 572) clay 
loam, dark grayish brown (10YR 472) moist; weak 
medium subangular blocky structure; hard, firm, 
sticky and plastic; few fine and medium roots; few 
fine and medium continuous pores; disseminated 
calcium carbonate; strongly effervescent; moderately 
alkaline; clear smooth boundary. 

C2—10 to 57 inches; light brownish gray (2.5Y 6/2) clay 
loam, dark grayish brown (2.5Y 4/2) moist; massive; 
slightly hard, firm, sticky and plastic; few fine roots; 
few fine continuous pores; disseminated calcium 
carbonate; strongly effervescent; moderately alka- 
line; clear wavy boundary. 

C3—57 to 80 inches; light yellowish brown (2.5Y 6/4) 
clay loam, light olive brown (2.5Y 5/4) moist; mas- 
sive; hard, very firm, sticky and plastic; few fine 
roots; few fine continuous pores; disseminated cal- 
cium carbonate; strongly effervescent; strongly alka- 
line. 


The A horizon has hue of 2.5Y or 10YR, value of 5 or 
6 when dry and 3 or 4 when moist, and chroma of 2 to 4 
when dry or moist. 
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The C horizon is silty clay loam, clay loam, and loam. 
It has hue of 10YR or 2.5Y, value of 5 or 6 when dry and 
4 or 5 when moist, and chroma of 2 to 4 when dry or 
moist. 


Twick series 


The soils in the Twick series are classified as Ustollic 
Haplargids, clayey, mixed, mesic, shallow. These shal- 
low, well drained soils are on hilly uplands. The soils 
formed in fine textured alluvium and residuum derived 
from shale. Slope is 0 to 25 percent. Elevation is 6,400 
to 7,200 feet. The average annual precipitation is 10 to 
13 inches, the average annual air temperature is 48 to 
52 degrees F, and the average frost-free season is 120 
to 150 days. 

Typical pedon of a Twick cobbly silty clay loam in an 
area of Twick-Silver association, moderately sloping, on 
a hilly upland, from the junction of County Road 18 and 
New Mexico State Highway 544, about 5.7 miles north 
on New Mexico State Highway 544 and then 1.1 miles 
northwest on a dirt road, T. 32 N., R. 8 W. 


A1—0 to 1 inch; brown (7.5YR 4/2) cobbly silty clay 
loam, dark brown (7.5YR 3/2) moist; weak fine 
granular structure; hard, firm, sticky and plastic; few 
fine roots; few fine continuous pores; 25 percent 
cobbles; disseminated calcium carbonate; slightly ef- 
fervescent; moderately alkaline; abrupt smooth 
boundary. 

B1—1 to 4 inches; brown (7.5YR 5/2) cobbly clay loam, 
dark brown (7.5YR 4/2) moist; weak medium and 
fine subangular blocky structure; hard, firm, sticky 
and plastic; thin patchy clay films; few fine and 
medium roots; few fine and medium continuous 
pores; 25 percent cobbles; disseminated calcium 
carbonate; slightly effervescent; moderately alkaline; 
clear smooth boundary 

B2t—4 to 17 inches; Bown, (7.5YR 5/2) ‘clay, dark brown 
(7.5YR 4/4) moist; moderate medium and fine su- 
bangular blocky structure; very hard, very firm, very 
sticky and very plastic; thin continuous clay films; 
few fine and medium roots; few very fine continuous 
pores; disseminated calcium carbonate; slightly ef- 
fervescent; moderately alkaline; clear smooth 
boundary. 

Cr—17 inches; fine textured, calcareous shale; soft; 
weathers to masses of shaly clay. 


Thickness of the solum and depth to paralithic contact 
is 10 to 20 inches. Coarse fragments make up 20 to 35 
percent of the upper part of the solum. 

The A horizon has hue of 7.5YR or 10YR, value of 4 
to 6 when dry and 3 to 5 when moist, and chroma of 2 
to 4 when dry or moist. 

The B horizon is cobbly clay loam over clay or cobbly 
silty clay loam over clay. It has hue of 7.5YR or 10YR, 
value of 5 or 6 when dry and 4 or 5 when moist, and 
chroma of 2 to 4 when dry or moist. 
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Uffens series 


The soils in the Uffens series are classified as Typic 
Natrargids, fine-loamy, mixed, mesic. These deep, well 
drained, sodium-affected soils are in valleys and on allu- 
vial fans, mesas, and plateaus. The soils formed in allu- 
vium derived from shale. Slope is 0 to 8 percent. Eleva- 
tion is 5,600 to 6,400 feet. The average annual precipita- 
tion is 6 to 10 inches, the average annual air tempera- 
ture is 51 to 55 degrees F, and the average frost-free 
season is 140 to 160 days. 

Typical pedon of an Uffens fine sandy loam in an area 
of Huerfano-Muff-Uffens complex, gently sloping, about 
1,100 feet south and 2,000 feet west of the northwest 
corner of sec. 32, T. 32 N., R. 13 W. 


A11—0 to 2 inches; pale brown (10YR 6/3) fine sandy 
loam, dark brown (10YR 4/3) moist and rubbed; 
weak very fine granular structure; loose, very friable, 
nonsticky and nonplastic; few fine and very fine 
roots; few fine continuous pores; noneffervescent; 
mildly alkaline; clear smooth boundary. 

A12—2 to 8 inches; light yellowish brown (10YR 6/4) 
very fine sandy loam, dark yellowish brown (10YR 
4/4) moist and rubbed; weak fine granular structure; 
slightly hard, very friable, nonsticky and nonplastic; 
few fine and medium roots; common medium and 
fine continuous pores; noneffervescent; moderately 
alkaline; abrupt smooth boundary. 

A2—8 to 9 inches; light gray (10YR 7/2) very fine sandy 
loam, brown (10YR 5/3) moist; weak fine subangular 
blocky structure; soft, very friable, nonsticky and 
nonplastic; few fine and medium roots; common fine 
and medium continuous pores; noneffervescent; 
moderately alkaline; abrupt smooth boundary. 

B21t—9 to 12 inches; brown (7.5YR 5/4) clay loam, dark 
brown (7.5YR 4/4) moist and rubbed; moderate 
medium prismatic structure parting to moderate 
coarse subangular blocky; very hard, firm, sticky and 
plastic; common fine roots; common medium and 
few fine continuous pores; moderate continuous clay 
films;  noneffervescent; strongly alkaline; clear 
smooth boundary. 

B22tca—12 to 20 inches; light brown (7.5YR 6/4) clay 
loam, brown (7.5YR 5/4) moist and rubbed; moder- 
ate: medium subangular blocky structure; very hard, 
firm, sticky and plastic; few fine roots; few fine con- 
tinuous pores; thin continuous clay films; disseminat- 
ed calcium carbonate; strongly effervescent; very 
strongly alkaline; gradual wavy boundary. 

C1—20 to 33 inches; pale brown (10YR 673) sandy clay 
loam, brown (10YR 5/3) moist and rubbed; massive; 
very hard, friable, slightly sticky and. slightly plastic; 
few fine roots; few fine continuous pores; dissemi- 
nated calcium carbonate; strongly effervescent; very 
strongly alkaline; gradual smooth boundary. 

C2—33 to 60 inches; pale brown (10YR 6/3) sandy clay 
loam, light olive brown (2.5Y 5/4) moist and rubbed; 
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massive; hard, friable, slightly sticky and slightly 
plastic; few fine roots; few fine continuous pores; 
disseminated calcium carbonate; strongly efferves- 
cent; very strongly alkaline. 


The solum is 10 to 25 inches thick. Depth to bedrock 
generally is 60 inches or more. Estimated content of 
exchangeable sodium is 25 to 75 percent. 

The A horizon has value of 6 or 7 when dry and 4 or 5 
when moist, and it has chroma of 2 to 4 when dry or 
moist. 

The B horizon is sandy clay loam or clay loam. It has 
hue of 5YR to 2.5Y, value of 5 or 6 when dry and 4 or 5 
when moist, and chroma of 3 to 5 when dry and 2 to 4 
when moist. 

The C horizon is sandy clay loam, silt loam, loam, clay 
loam, or silty clay loam. It has value of 5 to 7 when dry 
and 4 to 6 when moist, and it has chroma of 2 to 4 when 
dry or moist. 


Walrees series 


The soils in the Walrees series are classified as Aquic 
Ustifluvents, fine-loamy over sandy or sandy-skeletal, 
mixed (calcareous), mesic. These moderately deep, 
somewhat poorly drained soils are on flood plains and 
river terraces. The soils formed in medium textured to 
moderately fine textured alluvium of mixed origin under- 
lain by sand, gravel, and cobbles. Slope is 0 to 2 per- 
cent. Elevation is 4,800 to 6,000 feet. The average 
annual precipitation is 6 to 10 inches, the average 
annual air temperature is 51 to 55 degrees F, and the 
average frost-free season is 140 to 160 days. 

Typical pedon of Walrees loam, about 990 feet west 
and 990 feet north of the southeast corner of sec. 8, T. 
30 N., R. 11 W. | 


Ap 一 0 to 6 inches; grayish brown (10YR 5/2) loam, dark 
brown (10YR 373) moist; weak thin and medium 
platy structure parting to weak fine granular; slightly 
hard, friable, slightly sticky and slightly plastic; few 
fine and medium roots; many fine and few medium 
continuous pores; disseminated calcium carbonate; 
slightly effervescent; moderately alkaline; clear 
smooth boundary. 

C1—6 to 18 inches; light brownish gray (10YR 672) 
loam, dark grayish brown (10YR 4/2) moist; few fine 
distinct yellovvish brown (10YR 576) mottles, weak 
medium prismatic structure parting to weak medium 
subangular blocky; hard, friable, slightly sticky and 
slightly plastic; many fine and medium roots; few 
fine and common medium continuous pores; dis- 
seminated calcium carbonate; slightly effervescent; 
moderately alkaline; gradual smooth boundary. 

C2—18 to 30 inches; light brownish gray (10YR 672) 
loam, dark grayish brown (10YR 4/2) moist; few fine 
distinct yellowish brown (10YR 576) mottles; mas- 
sive; hard, friable, slightly sticky and slightly plastic; 
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many fine and medium roots; few fine and medium 
continuous pores; disseminated calcium carbonate; 
strongly effervescent; moderately alkaline; abrupt 
smooth boundary. 

llC8—30 to 81 inches; multicolored stratified sand, 
gravel, and cobbles. 


Coarse fragments are at a depth of 20 to 40 inches. 
Depth to bedrock is 60 inches or more. Organic matter 
content is 1 to 2 percent and varies irregularly with 
depth. A seasonal high water table is at a depth of 2 to 
5 feet. 

The A horizon has value of 5 or 6 when dry and 3 to 5 
when moist, and it has chroma of 2 to 3 when dry or 
moist. 

The upper part of the C horizon is loam, clay loam, 
very fine sandy loam, or silty clay loam. It has value of 5 
or 6 when dry and 3 to 5 when moist, and it has chroma 
of 1 to 3 when dry or moist. Mottles are few to common, 
fine to coarse, and faint to distinct. They are yellowish 
brown and strong brown. 


Werlog series 


The soils in the Werlog series are classified as Aquic 
Ustifluvents, fine-loamy, mixed (calcarous), mesic. These 
deep, somewhat poorly drained soils are on flood plains 
and low river terraces. The soils formed in mixed allu- 
vium derived from sandstone and shale. Slope is 0 to 1 
percent. Elevation is 4,800 to 6,000 feet. The average 
annual precipitation is 6 to 10 inches, the average 
annual air temperature is 51 to 55 degrees F, and the 
average frost-free season is 140 to 160 days. 

Typical pedon of Werlog loam, about 1,150 feet west 
and 500 feet south of the northeast corner of sec. 15, T. 
29 N., R. 13 W. 


Ap 一 0 to 6 inches; grayish brown (10YR 5/2) loam, dark 
brown (10YR 3/3) moist, weak thin and medium 
platy structure parting to weak fine granular; slightly 
hard, friable, sticky and plastic; few fine and medium 
roots; many fine and few medium continuous pores; 
disseminated calcium carbonate; slightly efferves- 
cent; moderately alkaline; clear smooth boundary. 

C1—6 to 18 inches; light brownish gray (10YR 6/2) clay 
loam, dark grayish brown (10YR 4/2) moist; weak 
medium prismatic structure parting to weak medium 
subangular blocky; hard, friable, sticky and plastic; 
many fine and medium roots; few fine and common 
medium continuous pores; disseminated calcium 
carbonate; slightly effervescent; moderately alkaline; 
gradual smooth boundary. 

C2—18 to 35 inches; light brownish gray (10YR 6/2) 
clay loam, dark grayish brown (10YR 4/2) moist; few 
fine distinct yellowish brown (10YR 5/6) mottles; 
massive; hard, friable, sticky and plastic; many fine 
and medium roots; few fine and medium continuous 
pores; disseminated calcium carbonate; strongly ef- . 
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fervescent; moderately alkaline; gradual smooth 
boundary. 

C3—35 to 49 inches; brown (10YR 5/3) clay loam, dark 
brown (10YR 4/3) moist; common fine distinct yel- 
lovvish brown (10YR 576) mottles; massive; slightly 
hard, very friable, sticky and plastic; many fine and 
medium roots; few fine and medium continuous 
pores; disseminated calcium carbonate; slightly ef- 
fervescent; moderately alkaline; clear smooth 
boundary. 

C4—49 to 60 inches; brown (10YR 573) loam, dark yel- 
lowish brown (10YR 474) moist; common fine dis- 
tinct yellowish brown (10YR 5/6) mottles; massive; 
soft, very friable, slightly sticky and slightly plastic; 
many fine and few medium roots; few fine and 
medium continuous pores; disseminated calcium 
carbonate; slightly effervescent; moderately alkaline; 
abrupt wavy boundary. 

llC5—60 to 81 inches; stratified sand, gravel, and cob- 
bles. 


Organic matter content varies irregularly with depth. A 
seasonal high water table is at a depth of 2 to 5 feet. 

The A horizon has value of 5 or 6 when dry and 3 to 5 
when moist, and it has chroma of 2 or 3 when dry or 
moist. 

The C horizón is loam, clay loam, silt loam, or silty clay 
loam. Strata of sandy loam, sand, and gravelly sand are 
at a depth of 40 to 60 inches in some places. The C 
horizon has value of 5 or 6 when dry and 3 to 5 when 
moist, and it has chroma of 1 to 4 when dry or moist. 
Mottles are few to common, fine to coarse, and faint to 
distinct. They are yellowish brown or strong brown. 


Weska series 


The soils in the Weska series are classified as Ustic 
Torriorthents, loamy, mixed (nonacid), mesic, shallow. 
These shallow and very shallow, well drained soils are 
on hilly uplands, breaks, and mesas. The soils formed in 
residuum derived from shale. Slope is 0 to 40 percent. 
Elevation is 6,400 to 7,200 feet. The average annual 
precipitation is 10 to 13 inches, the average annual air 
temperature is 48 to 52 degrees F, and the average 
frost-free season is 120 to 150 days. 

Typical pedon of a Weska silty clay loam in an area of 
Rock outcrop-Travessilla-Weska complex, extremely 
steep, from the junction of County Road 18 and New 
Mexico State Highway 544, about 2.5 miles north on 
New Mexico State Highway 544, and then 1.7 miles west 
on a dirt road, sec. 28, T. 32 N., R. 8 W. 


A1—0 to 1 inch; grayish brown (2.5Y 5/2) silty clay loam, 
dark grayish brown (2.5Y 4/2) moist; weak fine 
granular structure; soft, friable, sticky and plastic; 
few fine roots; few fine continuous pores; nonef- 
fervescent, moderately alkaline; abrupt smooth 
boundary. 
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C1—1 to 7 inches; grayish brown (2.5Y 5/2) clay loam, 
grayish brown (2.5Y 5/2) moist; massive; hard, fri- 
able, sticky and plastic; few fine and medium roots; 
many fine and medium continuous pores; nonef- 
fervescent; moderately alkaline; abrupt smooth 
boundary. 

Cr—7 inches; shale. 


Shale is at a depth of 6 to 20 inches. The A horizon is 
silty clay loam or clay loam. It has hue of 10YR to 5Y, 
value of 5 or 6 when dry and 3 to 5 when moist, and 
chroma of 2 to 4 when moist or dry. The C horizon is 
clay loam or silty clay loam. lt has hue of 10۷۴ to SY, 
value of 5 or 6 when dry and 4 or 5 when moist, and 
chroma of 2 to 4 when dry or moist. 


Youngston series 


The soils in the Youngston series are classified as 
Typic Torrifluvents, fine-loamy, mixed (calcareous), 
mesic. These deep, well drained soils are on flood plains 
and low river terraces. The soils formed in moderately 
fine textured and medium textured alluvium of mixed 
origin. Slope is 0 to 1 percent. Elevation is 4,800 to 
6,000 feet. The average annual precipitation is 6 to 10 
inches, the average annual air temperature is 51 to 55 
degrees F, and the average frost-free season is 140 to 
160 days. 

Typical pedon of Youngston clay loam, about 1,700 
feet west and 100 feet south of the northeast corner of 
sec. 25, T. 30 N., R. 9 W. 


A11—0 to 2 inches; grayish brown (10YR 5/2) clay 
loam, dark grayish brown (10YR 4/2) moist; weak: 
thin platy structure; soft, very friable, slightly sticky 
and slightly plastic; few very fine roots; few fine 
continuous pores; disseminated calcium carbonate; 
slightly effervescent; moderately alkaline; clear 
smooth boundary. 

A12—2 to 10 inches; grayish brown (10YR 572) clay 
loam, dark grayish brown (10YR 4/2) moist; mas- 
sive; hard, very friable, slightly sticky and slightly 
plastic; few fine and medium roots; few fine continu- 
ous pores; disseminated calcium carbonate; slightly 
effervescent; moderately alkaline; clear smooth 
boundary. 

C1—10 to 20 inches; brown (10YR 5/3) loam, dark 
brown (10YR 3/3) moist few fine faint yellowish 
brown (10YR 5/6) mottles; massive; slightly hard, 
very friable, slightly sticky and slightly plastic; few 
fine roots; few fine continuous pores; many fine 
wormholes; slightly effervescent; moderately alka- 
line; clear smooth boundary. 

C2—20 to 54 inches; brown (10YR 5/3) loam, dark gray- 
ish brown (10YR 4/2) moist; few fine faint yellowish 
brown (10YR 5/6) mottles; massive; slightly hard, 
very friable, slightly sticky and slightly plastic; few 
fine roots; few fine continuous pores; disseminated 
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calcium carbonate; slightly effervescent; moderately 
alkaline; clear smooth boundary. 

C3—54 to 66 inches; pale brown (10YR 6/3) silt loam, 
dark grayish brown (10YR 4/2) moist common 
medium distinct yellowish brown (10YR 5/6) mottles; 
massive; slightly hard, very friable, slightly sticky and 
slightly plastic; few fine roots; few fine continuous 
pores; disseminated calcium carbonate; slightly ef- 
fervescent; moderately alkaline. 


The A horizon has value of 5 or 6 when dry and 3 or 4 
when moist, and it has chroma of 2 or 3 when dry or 
moist. . 

The C horizon is loam, clay loam, silt loam, or silty clay 
loam. Strata of fine sandy loam or loamy sand are at a 
depth of 40 to 60 inches in some places. The C horizon 
has value of 5 or 6 when dry and 3 or 4 when moist, and 
it has chroma of 2 or 3 when dry or moist. Mottles are 
strong brown to yellowish brown. 


Formation of the soils 


Soil is a natural body and is the result of interaction of 
the five soil-forming factors: climate, plants and animals, 
parent material, relief, and time. Each soil has three 
dimensions: thickness, breadth, and length. Individual 
areas of soils range from a few sguare yards to several 
hundred acres in size. 

Climate and vegetation are considered the active fac- 
tors in soil formation. They act on the parent material 
that has accumulated through the weathering of rocks 
and slowly alter the parent material into a natural forma- 
tion that has genetically related horizons. The effects of 
climate and vegetation are conditioned by relief. The 
parent material also affects the kind of profile that can 
be formed and, in extreme cases, determines it almost 
entirely. Finally, time is needed for the formation of diag- 
nostic horizons. 

The five factors of soil formation are briefly described 
in the following paragraphs. 


Climate 


San Juan County, Eastern Part, has an arid, continen- 
tal climate. The average annual precipitation is 6 to 10 
inches in about 85 percent of the area, but it is 10 to 13 
inches in the northern and eastern parts. The average 
annual air temperature ranges from about 50 degrees F 
in the northern and eastern parts to about 53 degrees in 
the rest of the area. ` 

Climate directly influences soil formation. The amount 
of precipitation and the temperature largely determine 
the kind and amount of vegetation that grows. The 
amount of precipitation determines the amount of leach- 
ing of bases and carbonates and of clay colloids in the 
soil. Warm, moist climate increases the rate at which 
organic matter decomposes and parent material weath- 
ers. 
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The sparse grassland vegetation in aridic areas pro- 
duces little organic matter. The soils that formed in these 
areas, such as those of the Shiprock and Doak series, 
have a light colored surface layer that is less than 1 
percent organic matter. The northern and eastern parts 
of the area receive more precipitation and thus produce 
more vegetation. Buckle soils formed in these parts of 
the area, and they have a dark colored surface layer that 
has 1 percent organic matter or more. 

The amount of precipitation largely determines the 
amount and extent of downward leaching of calcium 
carbonate in a soil profile. Doak soils formed under 6 to 
10 inches of precipitation and typically have a zone of 
lime accumulation beginning at a depth of 17 inches. 
Buckle soils, formed under 10 to 13 inches of precipita- 
tion, typically have a zone of lime accumulation begin- 
ning at a depth of 20 inches, and are considerably 
deeper than Doak soils. 


Plants and animals 


Plants help in the formation of soils by sending their 
roots into the parent material. Plant roots, even though 
small, are strong. They tend to granulate the soil, rear- 
range the soil particles, force openings in the lower part 
of the soil, and increase porosity. 

Animals burrow beneath the surface and mix the soil 
material. Earthworms and prairie dogs are active in the 
soils of the survey area. When these animals die, their 
remains decay and form humus in the soil. This humus 
serves as a source of plant nutrients. 

The native vegetation in the part of the survey area at 
an elevation of less than 6,400 feet consists mainly of 
short grasses and scattered pinyon and oneseed juniper. 
Above 6,400 feet, the vegetation is mainly pinyon and 
oneseed juniper. 

The organic matter content of the soils in the area is 
relatively low, with a slight increase at an elevation of 
more than 6,400 feet. This is a result of more effective 
rainfall and more vegetation. 


Parent material 


The soils in the San Juan County, Eastern Part, 
formed in two major kinds of parent material: alluvial 
sediment and sedimentary rock. 

The alluvial sediment is material that was deposited in 
river valleys and on mesas, plateaus, and ancient river 
terraces. The material has been mixed and sorted in 
transport and has a wide range in mineralogy and parti- 
cle size. The areas in San Juan County, Eastern Part, in 
which alluvial sediment is dominant are in general soil 
map units 2, 3, and 4. 

Sedimentary parent material consists mainly of sand- 
stone and shale bedrock. It is present in the northeas- 
tern and southeastern parts of the survey area. It is 
dominant in general soil map units 1 and 7. 
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Relief 


Relief is the inequalities and relative differences in 
elevation of a land surface. It influences soil formation by 
affecting surface runoff, internal drainage, erosion, and 
soil temperature. Variations in these factors cause differ- 
ences in the thickness of the surface layer, depth of the 
solum, and the degree of horizon differentiation. 

Sheppard, Mayqueen, and Shiprock soils, for example, 
are geographically associated. Typically, Shiprock soils 
are in concave areas and Sheppard and Mayqueen soils 
are in adjacent convex areas. As a result, Shiprock soils 
receive runoff from the Sheppard and Mayqueen soils, 
which contributes to a stronger degree of horizon differ- 
entiation. 


Time 


Time is required for soils to form from parent material. 
The length of time depends on the degree of expres- 
sion of the other soil-forming factors. The soils in the 
survey area range from young soils that have little or no 
horizon differentiation to older soils that have distinct 
horizon differentiation. 

Youngston and Werlog soils are young soils that 
formed in stratified, calcareous, loamy sediment along 
the flood plains of the San Juan, Animas, and La Plata 
Rivers. They have retained most of the characteristics of 
the parent material but have a slightly darker surface 
layer because more organic matter has accumulated. 

Doak soils are older soils that formed in alluvium. 
Carbonates have been leached to a depth of about 17 
inches, and a brown B2t horizon is at a depth of about 5 
inches. 
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Glossary 


Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim (in tables). An area difficult to reclaim after 
the removal of soil for construction and other uses. 
Revegetation and erosion control are extremely diffi- 
cult. 

Association, soil. A group of soils geographically asso- 
ciated in a characteristic repeating pattern and de- 
fined and delineated as a single map unit. 

Available water capacity (available moisture capac- 
ity). The capacity of soils to hold water available for 
use by most plants. It is commonly defined as the 
difference between the amount of soil water at field 
moisture capacity and the amount at wilting point. It 
is commonly expressed as inches of water per inch 
of soil. The capacity, in inches, in a 60-inch profile 
or to a limiting layer is expressed as— 


Badland. Steep or very steep, commonly ۷7 
barren land dissected by many intermittent drainage 
channels. Badland is most common in semiarid and 
arid regions where streams are entrenched in soft 
geologic material. Local relief generally ranges from 
25 to 500 feet. Runoff potential is very high, and 
geologic erosion is active. 

Base saturation. The degree to which material having 
base exchange properties is saturated with ex- 
changeable bases (sum of Ca, Mg, Na, K), ex- 
pressed as a percentage of the exchange capacity. 

Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 

Bottom land. The normal flood plain of a stream, sub- 
ject to freguent flooding. 
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Boulders. Rock fragments larger than 2 feet (60 centi- 
meters) in diameter. 

Calcareous soil. A soil containing enough calcium car- 
bonate (commonly with magnesium carbonate) to 
effervesce visibly when treated with cold, dilute hy- 
drochloric acid. 

Caliche. A more or less cemented deposit of calcium 
carbonate in soils of warm-temperate, subhumid to 
arid areas. Caliche occurs as soft, thin layers in the 
soil or as hard, thick beds just beneath the solum, or 
it is exposed at the surface by erosion. 

Channery soil. A soil that is, by volume, more than 15 
percent thin, flat fragments of sandstone, shale, 
slate, limestone, or schist as much as 6 inches 
along the longest axis. A single piece is called a 
fragment. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coat, clay skin. 

Coarse fragments. Mineral or rock particles 2 millime- 
ters to 7.5 centimeters (3 inches) in diameter. 

Coarse textured (light textured) soil. Sand or loamy 
sand. 


Cobblestone (or cobble). A rounded or partly rounded. 


fragment of rock 3 to 10 inches (7.5 to 25 centi- 
meters) in diameter. 

Colluvium. Soil material or rock fragments, or both, 
moved by creep, slide, or local wash and deposited 
at the bases of steep slopes. 

Complex slope. Irregular or variable slope. Planning or 
constructing terraces, diversions, and other water- 
control measures is difficult. 

Complex, soil. A map unit of two or more kinds of soil 
occurring in such an intricate pattern or so small in 
area that it is not practical to map them separately 
at the selected scale of mapping. The pattern and 
proportion of the soils are somewhat similar in all 
areas. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The composi- 
tion of most concretions is unlike that of the sur- 
rounding soil. Calcium carbonate and iron oxide are 
common compounds in concretions. 

Consistence, soil. The feel of the soil and the ease vvith 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 
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Firm.—When moist, crushes under moderate pres- 
sure between thumb and forefinger, but resistance is 
distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
“wire” when rolled between thumb and forefinger. 
Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 

Cemented. —Hard; little affected by moistening. 

Control section. The part of the soii on which classifica- 
tion is based. The thickness varies among different 
kinds of soil, but for many it is that part of the soil 
profile between depths of 10 inches and 40 or 80 
inches. 

Deferred grazing. Postponing grazing or arresting graz- 
ing for a prescribed period. 

Depth to rock. Bedrock is too near the surface for the 
specified use. 

Drainage class (natural). Refers to the freguency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered drain- 
age, which is commonly the result of artificial drain- 
age or irrigation but may be caused by the sudden 
deepening of channels or the blocking of drainage 
outlets. Seven classes of natural soil drainage are 
recognized: 

Excessively drained.—Water is removed from the 
soil very rapidly. Excessively drained soils are com- 
monly very coarse textured, rocky, or shallow. Some 
are steep. All are free of the mottling related to 
wetness. 

Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 

Well drained.—Water is removed from the soil readi- 
ly, but not rapidly. It is available to plants throughout 
most of the growing season, and wetness does not 
inhibit growth of roots for significant periods during 
most growing seasons. Well drained soils are com- 
monly medium textured. They are mainly free of 
mottling. 

Moderately well drained.—Water is removed from 
the soil somewhat slowly during some periods. Mod- 
erately well drained soils are wet for only a short 
time during the growing season, but periodically they 
are wet long enough that most mesophytic crops 
are affected. They commonly have a slowly pervious 
layer within or directly below the solum, or periodi- 
cally receive high rainfall, or both. 
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Somewhat poorly drained.—Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly re- 
stricts the growth of mesophytic crops unless artifi- 
cial drainage is provided. Somewhat poorly drained 
soils commonly have a slowly pervious layer, a high 
water table, additional water from seepage, nearly 
continuous rainfall, or a combination of these. 

Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage re- 
sults from a high water table, a slowly pervious layer 
within the profile, seepage, nearly continuous rain- 
fall, or a combination of these. 

Very poorly drained.—Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are com- 
monly level or depressed and are frequently 
ponded. Yet, where rainfall is high and nearly con- 
tinuous, they can have moderate or high slope gradi- 
ents. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Eolian soil material. Earthy parent material accumulated 
through wind action; commonly refers to sandy ma- 
terial in dunes or to loess in blankets on the surface. 

Erosion. The wearing away of the land surface by water, 
wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic proc- 
esses acting over long geologic periods and result- 
ing ìn the wearing away of mountains and the build- 
ing up of such landscape features as flood plains 
and coastal plains. Synonym: nâtural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the ac- 
tivities of man or other animals or of a catastrophe 
in nature, for example, fire, that exposes the sur- 
face. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil does not provide a source of gravel or sand 
for construction purposes. 

Excess lime (in tables). Excess carbonates in the soil 
that restrict the growth of some plants. 

Excess salts (in tables). Excess water-soluble salts in 
the soil that restrict the growth of most plants. 

Fast intake (in tables). The rapid movement of water 
into the soil. 

Fertility, soil. The guality that enables a soil to provide 
plant nutrients, in adeguate amounts and in proper 
balance, for the growth of specified plants when 
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light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Fine textured (heavy textured) soil. Sandy clay, silty 
clay, and clay. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, buildings 
and other structures, and plant roots. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 
An individual piece is a pebble. 

Gravelly soil material. Material from 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, up to 3 inches (7.5 centi- 
meters) in diameter. 

Green manure (agronomy). A soil-improving crop grown 
to be plowed under in an early stage of maturity or 
soon after maturity. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table. 

Gully. A miniature valley with steep sides cut by running 
water and through which water ordinarily runs only 
after rainfall. The distinction between a gully and a 
rill is one of depth. A gully generally is an obstacle 
to farm machinery and is too deep to be obliterated 
by ordinary tillage; a rill is of lesser depth and can 
be smoothed over by ordinary tillage. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
horizons, an upper case letter represents the major 
horizons. Numbers or lower case letters that follow 
represent subdivisions of the major horizons. An ex- 
planation of the subdivisions is given in the So// 
Survey Manual. The major horizons of mineral soil 
are as follows: 

O horizon.—An organic layer, fresh and decaying 
plant residue, at the surface of a mineral soil. 

A horizon.—The mineral horizon at or near the sur- 
face, in which an accumulation of humified organic 
matter is mixed with the mineral material. Also, a 
plowed surface horizon most of which was originally 
part of a B horizon. 

B horizon.—A mineral horizon below an A horizon. 
The B horizon is in part a layer of transition from the 
overlying A to the underlying C horizon. The B hori- 
zon also has distinctive characteristics such as (1) 
accumulation of clay, sesguioxides, humus, or a 
combination of these; (2) prismatic or blocky struc- 
ture; (3) redder or browner colors than those in the 
A horizon; or (4) a combination of these. The com- 
bined A and B horizons are generally called the 
solum, or true soil. If a soil does not have a B 
horizon, the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil-form- 
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ing processes and does not have the properties 
typical of the A or B horizon. The material of a C 
horizon may be either like or unlike that from which 
the solum is presumed to have formed. If the materi- 
al is known to differ from that in the solum, the 
Roman numeral ll precedes the letter C. 

R layer.—Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but can be 
directly below an A or a B horizon. 

Impervious soil. A soil through which water, air, or roots 
penetrate slowly or not at all. No soil is absolutely 
impervious to air and water all the time. 

Infiltration. The downward entry of water into the imme- 
diate surface of soil or other material, as contrasted 
with percolation, which is movement of water 
through soil layers or material. 

Irrigation. Application of water to soils to assist in pro- 
duction of crops. Methods of irrigation are— 
Border.—Water is applied at the upper end of a strip 
in which the lateral flow of water is controlled by 
small earth ridges called border dikes, or borders. 
Basin.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 

Controlled flooding.—Water is released at intervals 
from closely spaced field ditches and distributed uni- 
formly over the field. 

Corrugation.—Water is applied to small, closely 
spaced furrows or ditches in fields of close-grovving 
crops or in orchards so that it flows in only one 
direction. 

Furrow.—Water is applied in small ditches made by 
cultivation implements. Furrows are used for tree 
and row crops. 

Sprinkler.—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.—Water is applied in open ditches or 
tile lines until the water table is raised enough to wet 
the soil. 

Wild flooding.—Water, released at high points, is 
allowed to flow onto an area without controlled dis- 
tribution. 

Large stones (in tables). Rock fragments 3 inches (7.5 
centimeters) or more across. Large stones adversely 
affect the specified use. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Liguid limit. The moisture content at which the soil 
passes from a plastic to a liguid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 

Low strength. Inadeguate strength for supporting loads. 

Mineral soil. Soil that is mainly mineral material and low 
in organic material. lts bulk density is greater than 
that of organic soil. 

Minimum tillage. Only the tillage essential to crop pro- 
duction and prevention of soil damage. 
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Moderately coarse textured soil. Sandy loam and fine 
sandy loam. 

Moderately fine textured soil. Clay loam, sandy clay 
loam, and silty clay loam. 

Morphology, soil. The physical makeup of the soil, in- 
cluding the texture, structure, porosity, consistence, 
color, and other physical, mineral, and biological 
properties of the various horizons, and the thickness 
and arrangement of those horizons in the soil pro- 
file. 

Munsell notation. A designation of color by degrees of 
the three single variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color of 
10YR hue, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 

Nutrient, plant. Any element taken in by a plant essen- 
tial to its growth. Plant nutrients are mainly nitrogen, 
phosphorus, potassium, calcium, magnesium, sulfur, 
iron, manganese, copper, boron, and zinc obtained 
from the soil; and carbon, hydrogen, and oxygen 
obtained largely from the air and water. ` 

Parent material. The unconsolidated organic and miner- 
al material in which soil forms. 


Pedon. The smallest volume that can be called “a soil.” 
A pedon is three dimensional and large enough to 
permit study of all horizons. lts area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percs slowly. The slow movement of water through the 
soil adversely affecting the specified use. 

Phase, soil. A subdivision of a soil series based on 
features that affect its use and management. For 
example, slope, differences in slope, stoniness, and 
thickness. 

pH value. A numerical designation of acidity and alkalin- 
ity in soil. (See Reaction, soil.) 

Piping. (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Productivity (soil). The capability of a soil for producing 
a specified plant or sequence of plants under a 
specified system of management. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Reaction, soll. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction be- 
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cause it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely acid................................................. Below 4.5 
`Very strongly acid... ....-. 4.5 to 5.0 
Strongly e see 5.1 to 5.5 
Medium ac. ›‹"‹›‹ " "" "- - * ** ** "*" 5.6 10 6.0 
SO E 6.1 to 6.5 
TT 6.6 to 7.3 
Mildly alkaline................................................... 7.4 to 7.8 
Moderately alkaline.......................................... 7.9 to 8.4 
Strongly alkaline............................................... 8.5 to 9.0 
Very strongly alkaline.............................. 9.1 and higher 


Residuum (residual soil material). Unconsolidated, 
weathered, or partly weathered mineral material that 
accumulated as consolidated rock disintegrated in 
place. 

Rock fragments. Rock or mineral fragments having a 
diameter of 2 miilimeters or more; for example, peb- 
bles, cobbles, stones, and boulders. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitation discharged in stream channels 
from a drainage area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral frag- 
ments from 0.05 millimeter to 2.0 millimeters in di- 
ameter. Most sand grains consist of quartz. As a soil 
textural class, a soil that is 85 percent or more sand 
and not more than 10 percent clay. 

Sandstone. Sedimentary rock containing dominantly 
sand-size particles. 

Sedimentary rock. Rock made up of particles deposited 
from suspension in water. The chief kinds of sedi- 
mentary rock are conglomerate, formed from gravel; 
sandstone, formed from sand; shale, formed from 
clay; and limestone, formed from soft masses of 
calcium carbonate. There are many intermediate 
types. Some wind-deposited sand is consolidated 
into sandstone. 

Seepage. The rapid movement of water through the soil. 
Seepage adversely affects the specified use. 

Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and runoff water. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. it can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Slope. The inclination of the land surface from the hori- 
zontal. Percentage of slope is the vertical distance 
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divided by horizontal distance, then multiplied by 
100. Thus, a slope of 20 percent is a drop of 20 feet 
in 100 feet of horizontal distance. 

Slow intake. (in tables). The slow movement of water 
into the soil. 

Small stones. (in tables). Rock fragments less than 3 
inches (7.5 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Soil. A natural, three-dimensional body at the earth’s 
surface that is capable of supporting plants and has 
properties resulting from the integrated effect of cli- 
mate and living matter acting on earthy parent mate- 
rial, as conditioned by relief over periods of time. 

Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A and B 
horizons. Generally, the characteristics of the mate- 
rial in these horizons are unlike those of the underly- 
ing material. The living roots and plant and animal 
activities are largely confined to the solum.  . 

Stones. Rock fragments 10 to 24 inches (25 to 60 centi- 
meters) in diameter. 

Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 

Structure, soil. The arrangement of primary soil parti- 
cles into compound particles or aggregates. The 
principal forms of soil structure are—p/aty (laminat- 
ed), prismatic (vertical axis of aggregates longer 
than horizontal), columnar (prisms with rounded 
tops), blocky (angular or subangular), and granular. 
Structureless soils are either Single grained (each 
grain by itself, as in dune sand) or massive (the 
particles adhering without any regular cleavage, as 
in many hardpans). 

Stubble mulch. Stubble or other crop residue left on the 
soil or partly worked into the soil. It protects the soil 
from wind and water erosion after harvest, during 
preparation of a seedbed for the next crop, and 
during the early growing period of the new crop. 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Subsoiling. Tilling:a soil below normal plow depth, ordi- 
narily to shatter a hardpan or claypan. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Technically, the A2 horizon. Generally 
refers to a leached horizon lighter in color and lower 
in content of organic matter than the overlying sur- 
face layer. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 

Texture, soil. The relativé proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, /oamy sand, sandy loam, loam, 
silt, silt loam, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silly clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying "coarse," "fine," or “ very 
fine." 
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Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Till plain. An extensive flat to undulating area underfain 
by glacial till. 

Tilth, soil. The physical condition of the soil, as related 
to tillage, seedbed preparation, seedling emergence, 
and root penetration. 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 


Valley fill. In glaciated regions, material deposited in 
stream valleys by glacial melt water. In nonglaciated 
regions, alluvium deposited by heavily loaded 
streams. 


Weathering. All physical and chemical changes pro- 
duced in rocks or other deposits at or near the 
earth's surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 


TABLES 


TABLE 1.--TEMPERATURE AND PRECIPITATION 


[Recorded at Aztec Ruins National Monument, San Juan County, N. Mex.] 


i i 
i Temperaturel | 2 Precipitation 
7 1 
| | 
7 i ] | Two years in 10 will have at 1 T | T 
i | i least ! days with-- i | One year in 10 will have--1! Average | Average 
i i i i i | number of | depth of 
Month | Average | Average | Maximum | Minimum | Average | | days with 1 snow on 
i daily | daily | temperature i temperature | total i Less than-- | More than-- | snow cover | days with 
i maximum | minimum | equal to or | equal to or i i b | 1 1.0 inch ori snow 
i | | higher than-- | lower than-- ! | H | more ! cover? 
= i i i i | | | l i 
i OF | OF i OF | OF | In T In ] In T T In 
i 3 | We | ege i E i v" | Re | hp | | Se 
January i 43 | 15 H 56 | -2 H 0.7 I 0.1 | 1,6 | 2 | 2 
| D 1 1] i 1 រ i 1 
| 4 | 1 1 1 1 1 4 
February | 48 | 20 | 62 H 4 | 0.8 ١ 0.3 ١ 1.3 1 1 H 2 
i 1 1 i 1 ' រ M DH 
i i i i i i i i i 
March i 58 | 25 | 70 | 14 i 0.8 | 0.1 i 1.7 | 1 i 1 
i 1 1 7 ' រ 1 1 V 
d 4 i i i i i 1 i i 
April | 68 | 32 | ፀዐ | 21 | 0,6 i 0.1 i 1.3 i (3) | 0 
i | | i | | | | | 
May ! TT | ዛ1 | 87 | 30 | 0.7 i (4) | 1.7 | 0 | 0 
i | | | | ) 
June i 86 i 48 i 95 | 39 | 0.4 | (4) i 1.4 | 0 ì 0 
1 1 1 1 4 4 4 1 
i i i i i | | 1 i 
July i 91 i 57 i 97 | 50 i 0.9 | 0.1 | 2.1 H 0 d 0 
I 1 1 4 1 4 
i i i I i i H i | 
August | 88 I 56 | 95 i 49 i 1.3 | 0.5 i 2.8 | 0 | ዐ 
1 LI 1 4 1 1 | 1 1 
1 i i 1 i i i i i 
September | 82 i 48 H 90 i 38 i 1.1 i 0.1 i 2.0 | 0 | 0 
1 4 | 1 1 1 1 4 1 
1 i i i i i i i i 
October i 70 i 3T i 81 i 25 i 1.1 | 0.1 i 2.2 | (3) | (4) 
4 | 1 1 1 H 1 1 ] 
4 1 4 i i i 1 1 i 
November |! 55 i 23 | 68 | 11 | 0.5 i 0.1 i 1.1 | 1 | 1 
4 1 1 1 1 1 1 1 1 
i i i | H i i i I 
December I 15 ! 17 i 58 | 2 | 0.9 | 0.3 | 1.3 | 2 i 3 
i i i | | | | | | 
Year | 68 | 35 | 975 l --76 | 9.8 | 6.7 | 13.» | 7 | 2 
| | | | | | i i | 
1 1 ' 1 1 1 V i 1 
1 1 i i i 0 i i i 


—————— eO M" u t َو‎ OH 260 
TRecorded in the period 1931-60. 


2Recorded in the period. 1950-68. 
3Less than one-half day. 

"Less than 0.05 inch. 

5Average annual maximum. 


baverage annual minimum. 
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ASAHNS TIOS 


TABLE 2.--FREEZE DATES IN SPRING AND FALL 


[Recorded at Aztec Ruins National Monument, San Juan County, N. Mex.] 


i 
1 
1 
| 
Probability i 
M 
i 
i 
l 


Spring: 


1 year in 10 


later than-- April 17 
2 years in 10 

later than-- April 10 
5 years in 10 

later than-- March 28 
1 year in 10 

earlier than-- October 28 


2 years in 10 
earlier than-- November 2 
5 years in 10 


earlier than-- 


[] 
i 
| 
1 
1 
4 
1 
1 
1 
| 
1 
i 
| 
፡ 
i 
1 
i 
i 
Fall: i 
/ 
| 
4 
| 
| 
| 
| 
1 
i 
i 
| November 13 
1 
i 
0 


lPeriod of record 1921-50. 


2Period of record 1931-60. 


October 


October 


November 


24 


28 


5 


April 


October 


October 


October 


21 


15 


19 


28 


Temperature 


or lower! 


October 7 


October 11 


October 20 


September 28 


October 


October 


2 


10 


September 


September 


September 


m 


15 


or lower? 


June 25 
June 21 


june 13 


September 
September 


September 


21 


1HVd NH31SV3 'OOIX3W MIN 'ALNnOO NVNF NYS 
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98 SOIL SURVEY 
TABLE 3.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 

Map | Soil name | Acres ¡Percent 

symbol} ar i | 
| | | 

Ap iApishapa clay ។០ខ៣------- مه -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- - - سے‎ -- -- -- -- -- El | 576 1 # 
ለ5 IApishapa 1 مه -- -- -- -- -- -- -- -- -- -- -- -- س اق‎ -- -- -- -- -- -- -- -- -- -- መመመ መመመ EE = - -- - - -- -- -- -- መመመ -i 1,045 | * 
AT iAtrac-Florita-Travessilla association，hilly-------------------------------------- -i 6,782 | 0.3 
Av ¡Avalon sandy loam, 2 to 5 percent slopes-------------~-----~---------- --መመመመመመመመመመመመሙ | 14,267 | 0.7 
Ax ¡Avalon sandy loam, 5 to 8 percent slopes------~---~---------------------------------~- i 2,016 | 0.1 
Ay ¡Avalon loam, 0 to 3 percent slopes------------------------~---~--------------------~-- | 5,550 ! 0.3 
AZ ¡Avalon-Sheppard-Shiprock association, gently sloping--------- --- - ---መመ መመመ መመ መመ መ መ መ መ. i 19,581 | 0.9 
BA i Bad lands ---- - - ---- - - -- - - -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -” -- -- -- -- -- -- -- -- -- -- -- -- -- هه‎ -- ከ -- -- -- -- ው -- -- -- -- -- -- -- -- - -- -- -- -- -- -- -- -- -- -- ماما‎ i 231,889 | 10.6 
BB iBadland-Monierco-Rock outcrop complex, moderately steep----------- ------------- ----| 86,629 | 4.0 
BC iBadland-Rock outcrop-Persayo complex, extremely steep-------- | 44,283 | 2.0 
Be ¡Beebe loamy sand--------~--~-------------------------------~--- i 2,482 | 0.1 
Bf iBeebe Variant loamy Sand-----~-------------------~-------- ہر رر رج رر ںہ‎ —-------------- i 1,800 | 0.1 
Bk iBlackston loam, 0 to 3 percent slopes------------------------------------------~---- | 1,888 | 0.1 
Bm iBlackston gravelly loam, 3 to 8 percent slopes--------------- ---መመመሙመመመመ መ መመ — - -- - -- | 1,225 | 0.1 
BP IBlackston-Farb complex, moderately steep---~--------------~--~-------------- ------ሙመሙ | 3, 106 | 0.1 
BR iBlancot-Fruitland association, gently sloping--------------- eer --2--------- i 17,614 ( 0.8 
BT iBlancot-Notal association, gently sloping------------.---------.- -------- -T--------- i 214,713 | 9.8 
BU iBuckle silt loam, gently sl1oping~--~-----------------------------~-------~--~--~-~-------- | 6,467 | 0.3 
Da iDoak loam, O to 1 percent slopes---------- ——--------------------- = - -- -- -------------- i 8,538 | 0.4 
Db {Doak loam, 1 to 3 percent 61 006 8መመመመመመመመመመጭመመመመመመመመመመመ መመመ EE ኣው መኣ 4 መ: | 12,573 | 0.6 
De. iDoak loam, 3 to 5 percent Slopes-------------~-------------~-------------- ---------- -i 1,343 | 0.1 
Dd IDoak clay loam, O to 2 percent 531. 006 8መመመመመመመመመመመመመመመመመመመ —-------- —------------- ----i 3,706 | 0.2 
DN iDoak-Avalon association, gently sloping--~---------------------------~---------~--~--~- | 38,944 | 1.8 
DS iDoak-Sheppard-Shiprock association，rolling----------------------------~------------ | 157,315 | T.2 
Du iDoak-Uffens complex, 0 to 3 percent slopes----------------- KEE | 18,817 | 0.9 
Dw IDoak-Uffens complex, 3 to 8 percent slopes----------------------------- ---------2---| 1,448 | 0.1 
DZ [Dune ។ឧ៣៤===------ = ------- -------- uo - - -- - -- -- ---- - -- -- -- ወ = -- = - -- ነ - - -- - - - -- -- - - -- መ= | 3,881 | 0.2 
FA iFarb-Persayo-Rock outcrop complex, moderately steep----------.-...... -- -- -- -- -- ee | 81,390 | 3.7 
FP iFluvaquents, 0017:0 6 ہہ ہ0(‎ - - - ----- - - - - -- - -- -- -- -- -- -- -- -- - -- -- -- -- -- -- መመ መ - መ -- | 1,607 | 0.1 
Fr iFruitland sandy loam, 0 to 2 percent sl1opes---------------------------------------- [ 2,776 1 0 . 1 
Fs ¡Fruitland sandy loam, 2 to 5 percent 53០០១ខ8==-------------- -- - -- - - - -- -- -- -- -- سم‎ ss -- -- -- -- -- -- -- -- -- መ | 5,271 | 0.2 
Ft IFruitland sandy loam, wet, 0 to 2 percent slopes-----------------------------------| 2,072 | 0.1 
Fu iFruitland loam, 1 to 3 percent 53.0 0ዐ6ሙ8መመመመመመመመመመመመመመመመመመመመመመመመመመመመመመመመመጨመመመመመመ መው መመ == | 4,621 | 0.2 
Fw iFruitland loam, 5 to 8 percent 51 0ዐ6. 8መመመመመመመመመመመመመመመመመመመመመመመመ መመመ | 2,096 | 0.1 
FX iFruitland-Persayo-Sheppard conplex，hilly------------------------------------------ | 171,613 1 7.9 
Fy iFruitland-Slickspots complex, 0 to 3 percent slopes--------~-~-----------------------| 4,848 | 0.2 
Ga {Garland 1oam-----~------------------------------------------------------------------| 4,017 ! 0.2 
Gr ¡Green River fine sandy loam--------------~------------------------------------------ | 1,190 | 0.1 
GY iGypsiorthids-Badland-Stumble complex, moderately steep-----------------------------| 48,685 | 2.2 
HA iHaplargids-Blackston-Torriorthents complex, very Ste6Dp---------------—-— —------ ----i 61,763 | 2.8 
HU ¡Huerfano-Muff-Uffens complex, gently sloping--------------- T------.---2-2------------- 1 43,121 | 2.0 
Ma iMayqueen loamy fine 6.88 ሰመመመመመመመመመመመመመመመመመመመመመመመሙመመመመመመ ——-------------- ——----------- i 1,628 i| 0.1 
MO iMonierco fine sandy loam, gently sloping-------- -T-—-—---------- T------------ -T------| 8,145 Í 0.2 
PO iPenistaja loam, gently sloping------------- —----- ------- ----መመመመመመመሙ —-------- o. | 13,803 ¡ 0.6 
PP ¡Penistaja-Buckle association, gently sloping------ ----መመመሙሙመሙመመመሙ T------------ -T------| 22,610 | 1.0 
PT iPenistaja-Travessilla association, moderately sloping---------------- ہے و‎ ----i 21,932 | 1.0 
PX iPits------ -T------------2-----2-2-22-2-22---------- -------- -T----2-2-.---------- ~------ ------- | 894 | i 
RA |Riverwash----- snae de ee داد دد ادت‎ ወው መመመ መመመ comas Wm YNOF اوت مت‎ 29,514 | 1.4 
RO ¡Rock outerop------------ ----.----- ----------- ——----------- رر رر یں‎ ----=- --------- | 38,257 | 1.8 
RT ¡Rock outerop-Travessilla-Weska complex, extremely steep-------- -T----------2222-2-2---- i 187,184 | 8.6 
SB iSheppard-Badland complex, very steep----- ووو و ووا‎ ee eee — ----- | 8,979 |] 0.2 
sc ISheppard-Huerfano-Notal complex, gently sloping---------------- ----መመመመሙ -----==- --i 184,339 Í 8.4 
Sd iSheppard-Mayqueen-Shiprock complex, 0 to 8 percent slopes i 98,028 i 4.5 
sh iShiprock loamy fine sand, 0 to 2 percent slopes--------- a | 534 ! u 
Sk iShiprock loamy fine sand, 2 to 5 percent slopes--------------- ------ | 720 i * 
Sm iShiprock fine sandy loam, O to 2 percent slopes----- --------- | 25,830 i 1.2 
56 iShiprock fine sandy loam, 2 to 5 percent slopes------------ i 42,392 | 1.9 
Sp iShiprock fine sandy loam, 5 to 8 percent slopes-------- ------- -----መመመሙ ---- i 1,940 | 0.1 
Sr iShiprock Variant fine sandy loam--------------.----------- 1,336 | 0.1 
St iStumble loamy sand, O to 3 percent slopes-------- IU --ዴመሙመመውመመመመሙ  — <= -- 4,299 | 0.2 
Su ¡Stumble loamy sand, 3 to 8 percent slopes--------.--------- - i 3,086 | 0.1 
sv ¡Stumble sandy clay loam, gently sloping-------------- ---------- ----------- -T-------- | 969 |] ٠ 
Sw iStumble-Fruitland association, gently sloping---------- T---------2-2-2-2-2-2-2------------ i 22,073 | 1.0 
SX iStumble-Notal complex, gently sloping----------------.---- --------- -- -- و رر‎ | 11,088 | 0.5 
ER iStumble-Slickspots complex, gently sloping-------------------------------------~----- i 3,603 | 0.2 
TA iTravessilla-Weska-Rock outcrop complex, moderately steep--------------------------- i 70,024 | 3.2 
Tp iTurley clay loam, O to 1 percent slopes----- T---------2-2--2-------- -T-------- -T—------| 1,544 | 0.1 
Tr iTurley clay loam, 1 to 3 percent slopes--------------- —----- -------- -------- ------- i 4,637 | 0.2 
Ts iTurley clay loam, 3 to 5 percent sl1opes--------------------------------~- -T--------- i 485 1 * 
Tt . {Turley clay loam, wet, O to 2 percent slopes-----~-------~-------------------- -T--—---- i 3,185 | 0.1 


See footnote at end of table. 
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N 1 
Map | Soil name I 
symbol| 1 

i i H 

I ! 
Tv ÌTurley-Slickspots complex, 0 to 3 percent slopes-------------------------2-----2----- ¡ 
TW ¡Twick-Silver association, moderately sloping--------- -----------2-2--2----2-----------| 
Wa iWalrees loam-----------2-2------ --መመመመመመመመመመመመመመ dm ፍወ: ወ6:6/6/6: | 
Wr IWerlog 1.0 ፳0መመመውመመመመመመመመመመጭመጭውመመውጭ መመመ መመመ SS SS سے‎ | 
Ws iWerlog loam, saline--------------- ------- SE 
Yo iloungston clay loam------------------------ ----------- “| 
Lakes, rivers, reservoirs------ መመመመመመመመመጨመመመ ed € corno መመ | 


4 
Total---------------- —— ———— መኬ —M | 


2,182,520 


a MM P  -.  — ——— T T, , V P aT F M —— سح‎ 


* Less than 0.1 percent. 


SOIL SURVEY 


100 


TABLE 4.--YIELDS PER ACRE OF IRRIGATED CROPS AND PASTURE 
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+ < យ ' ' 
ጩ no U ' 
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2 L. C 
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យ e. 
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“ግ 
យ 
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“4 ወ LI 1 
ኗ. ' ' 
ke 5 ' ' 
ہے‎ 2 
យ U 1 
ہے‎ ល 
> o, 
ጩ 
Ge 
Ord £ 
e 3 
vo < 
om យ o ' 
c L o 1 
យ យ ១ 1 
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ፎ “ብ 
۰0 6 
» +. 
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£0 
Us o 
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° 
ېم‎ > យ 
Ori 
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យ ល 
ក ស 
យ 
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e. a | 
uo o. 
L < 
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យ 
ប យ 
cc سا‎ መሙ መሙ ې‎ un 
ៗ ند‎ 
> 
o ល 
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m . . 
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2o ሩ ១ 
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យ s 
o a 
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D 43 
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° 1 ' 
ko) U ' 
+ យ រ ' 
Ov 1 1 
Gea ' U 
43 ኃ koj ' ' 
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ወ ao ' ' 
ሀ) 43 a 1 [ 
oo យន ' រ 
<< E > ' ' 
m uw L 4 
n ፎ t U 
O ei ន ' ' 
D ፦ 65 ' ' 
Qa “E 1a t 
rt o 1a រ 
no n O ' 
Ou n< ' 
چه ہے‎ 0 1 
យ Kal ፥ 
ei = O U 
بد‎ ዉ< > 
— < < 


Avalon 


DEE 


Avalon 


5.0 


Ay------------------------ 


Avalon 


Avalon------------------- 


AZ**; 


205 
200 


i ما سح‎ 
oo o ፦ 
— 

យ — ما‎ 
ې‎ N 一 
o o o 
o o Va 
bal t- ស 
° ° ما‎ 
` . . 
ما‎ Late = 
' ' U 
1 ' ' 
' ' 1 
LI t 1 
' ' ٦ 
' ' ' 
1 ' t 
' ' ' 
' ' 1 
' ' 1 
' ' ' 
' ' ' 
î 1 ' 
' U ፥ 
1 i t 
1 ' ' 
' U ' 
koj E ' 
L o U 
ba ° i 
o ኤ 4 
o. o. t 
យ Kal t 
< < t 
Ke Ke o 
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— 


Beebe 
8የ-<ዴመዴ--መ-ኣመመጻመመመመመመመመመመ መመመ መመ 


Beebe Variant 
Blaneot----------.------- 


BR** 


ស រ 
— 1 
' 


° 
ស 


Fruitland-------------.-- 
Doak----------------.----- 


DNE** 


Avalon--------2--2--2--2-.---- 


Doak--------------------- 


DS**; 


205 


8.0 


ما 
co‏ 


ما 
— 


300 


Sheppard----------------- 


— 
— 


107 


21 


700 


7.0 


Shiprock----------------- 


= ស o = ° o o 
— — 一 — — 


Fruitland 
Fruitland 
Fruitland 
Fruitland 
Fruitiand 
Green River 


Garland 
Gr--2--------------2-------- 


Fr2-22---------------2-2-2-2--- 
Fs-2-2------------22-2-2-2------ 
Ft---2--------------.------- 
F U ووو‎ E ren 
DEE 
(/8---“--“መ“ዴመመመ- -- -- o 


See footnotes at end of table. 
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TABLE 4.--YIELDS PER ACRE OF IRRIGATED CROPS AND PASTURE--Continued 


Soil name and 


Youngston 


| 
| 
map symbol Alfalfa hay | Apples 
i 
I Ton I Bu 
i RUSS i Ú = 
Nese e ce | 5.0 | 300 
Mayqueen i i 
i 1 
i i 
61መመመመመመመመመመመጠመመመመ መመመመመመመ መ= | 5.5 | 384 
Sheppard-Mayqueen- i i 
Shiprock i i 
ü 1 1 
i i 
6ከመመመመመመመመ መመመመሙመሙመመጭመመመመመጭሙመ= | 6.6 | 630 
Shiprock | | 
| | 
ርት ም ቸብ ሚውን ጠች ር ንባ H 6.6 ! 630 
Shiprock i i 
រ 1 
1 4 
0822-9 | 7.0 } 700 
Shiprock i i 
i 1 
i 1 : 
SEE IEEE -1 7.0 1 700 
Shiprock | | 
1 1 
4 i 
人 == 6.9 ! 700 
Shiprock | | 
4 
i i 
Nardi -! 7 i 700 
Shiprock Variant i i 
i 1 
i i 
St, Su, SV----------------| 4.5 i 250 
Stumble i i 
i 1 
SHKË: I I 
Stumble---------- --------| 8.5 | 250 
1 1 
I | 
Fruitland----------------! 6 | — 
4 i 
| i 
65 ረመ መመመመመመመመ መመ amma ا ا‎ i 4.5 H 250 
Stumble-Slickspots | i 
] y 
i i 
NË — HT 6.8 | 730 
Tur ley i i 
7 1 
i | 
ን ን ደጀ AE 5 6.8 | 730 
Turley i i 
1 i 
i i 
نے ات پا‎ Hn 5 6.0 | 695 
Turley ! i 
1 
i ) 
AA AAA A | 6.0 ! መጨ 
Turley | | 
1 4 
| E | --- 
Werlog i i 
4 1 
Wale u ነሽን ቸክ. 8 | ٧ 
Werlog i | 
| | 
| 7.5 1 225 
| | 
| | 


Corn silage 


on 


15 


16 


18 


18 


21 


21 


19 


21 


15 


15 


20 
15 


19.6 


16.0 


20 


14 


22 


Grain sorghum 


89 


94 


94 


107 


107 


102 


107 


93 


75 


75 


110 


14 


14 


13 


12 


12 


16 


Irish 


* Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, 
one mule, five sheep, or five goats) for 30 days. 


** See description of the map unit for composition and behavior characteristics of the map unit. 
*** Yields are for areas protected from flooding. 
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TABLE 5.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES 


[Only the soils that support rangeland vegetation suitable for grazing are listed] 


al production 
cs وه با په‎ PS AO O. 


i 
៖ 
i 
IKind of year 
រ 
i 


t 
Soil name and Characteristic vegetation | Compo- 


map symbol 


Range site name 


u Ct b7acrel - کی یہہ ہیں‎ ee ERE کے رام‎ 
ነ ን ሚን ባጩ 
i 
Limy ND-1---------------------lFavorable 
iNormal 
iUnfavorable 


i 
i 
i 
weight | 
i 
I 


450 ¡Indian ricegrass--------------| 20 
300 ¡New Mexico feathergrass-------| 20 
100 ¡Blue grama--------------------| 10 
E 0 
{Broom snakeweed---------------| 5 
iFourwing saltbush-------------| 5 

| 8080 ስ=ቲ 8 8መመመመመመመመመመመመመመመመመመ==| 5 

5 

5 


Av, Ax, Ay--------- 
Avalon 


iThreeawn------ -------2-22-- መመ=== | 
lWinterfat--------------------- 


AZË: 
Avalone w a= = a m a w e e 


450 {Indian ricegrass--------- --መመመመ 
300 ¡New Mexico feathergrass-------| 20 
100 ¡Blue grama------------------ --! 10 
iGalleta------------ መመመመመብ=መመመመ=| 10 
iBroom snakeweed--------------- | 5 
¡Fourwing saltbush----- یں‎ - 5 

5 

5 

5 


Limy ND-1---------------- -----iFavorable 
¡Normal 
¡Unfavorable 


ÌMormon-tea = = = À € 一 一 一 一 一 一 一 一 一 一 一 一 一 
[Thr ee awn = = a a a a a a وو‎ መጨ ‹ሠ-ጨ መወ.» መመ መመ 


iWinterfat--------------------- 

i 

Sheppard---------- Deep Sand ND-1---------- ئا لے سے‎ !Favorable 
i Normal 
iUnfavorable 


i 

i 

D 

i 

ì 

i 

' 

i 

' 

i 

i 

i 

1 

i 

| 

| 

i 

ì 

i 

i 

i 

1 

i 

i 

i 

i 

i 

i 

i 

1 

i 

' 

i 

1 

i 

i | 

i 1 

i i 

H 1 

i i 

I I ì 

| 1,000 {Indian ricegrass-------2------| 20 

H TOO {Giant ៨៧»០០#៩88៨៤=---- --- سس‎ | 

i 400 Alkali sacaton----------------| 

H ¡Sand dropseed-----------------| 

i iNeedleandthread--------------- 1 

i ISandhill muhly------------ — 

i IBottlebrush squirreltail------ 

H iMormon-tea ጩጨ کا‎ e'i m 

H ¡Sand sagebrush---------------- 

i IFourwing saltbush------------- 

4 i 

i i 

i 7 : 
Sandy ND-1------- ضا‎ Sa وو‎ uis Visus سام‎ ME IFavorable | 900 !Indian ricegrass-------------- 

i 

i 

i 

i 

i 

i 

i 

i 

i 

: 

i 

i 

i 

1 

i 

i 

i 

1 

i 

i 

i 

4 

i 

$ 

i 

' 

i 

: 

i 

l 

i 

i 

i 

i 

I 

i 

i 

1 

i 

1 

i 

1 

i 

រ 

i 

i 

i 

1 

i 

1 

i 

i 

i 

H 

i 

ነ 

i 

' 

i 

i 

i 

i 

i 


Shiprock---------- 
¡Normal 600 ¡Blue grama------ corn mm 
iUnfavorable 300 ¡Giant dropseed----- 
¡Fourwing saltbush--- 
lWinterfat------------ ------- -- 
¡Sand dropseed----------- ዴዴ 
¡New Mexico feathergrass------- 
¡Big sagebrush----------- መዴ 
!Galleta---------- ስስ 
{Longleaf ephedra-------------- 


መ መ= ኪን ኪን 


Uu uiu VV ርጋ ርጋ OM 


BB*: 
Badland. 


Monierco---------- Shallow ND-1------------ —— IFavorable 
¡Normal 


¡Unfavorable 


450 ¡Indian ricegrass------------- - 
300 lGalleta----------------------- 
100 |Mormon-tea-------------------- 
lWinterfat------- 
¡Blue ደኛ 8በ8መመመመመመመመመመመጨመመመመመመመመመ 
¡Big sagebrush----------------- 
{Broom snakeweed--------------- 


መኔ هت‎ =ሜ ሬሕ AUU 
VI ር. تن‎ U O 


Rock outerop. 


Bk, Bm------------- 
Blackston 


Limy ND-1--------------------- IFavorable 
¡Normal 
iUnfavorable 


600 ¡New Mexico feathergrass------- 
375 ¡Blue grama-------------------- 
150 lGalleta----------------------- 
¡Indian ricegrass------ EO dT 
| 83 ሲሺኒፀዩዮያ8ከመ---መመመዴመመመመመመመመመመመመመመመ | 
iBottlebrush sguirreltail----- -| 
iBroom snakeweed----- ----------l 
iFourwing saltbush------- --==== | 
|፲ከዮፀ6 31۷۲( لے لد سے‎ eee --== | 
H ' 
i i 


See footnote at end of table. 
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TABLE 5.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


T T Total production 1 T 


i 
Characteristic vegetation | Compo- 


i រ 
Soil name and l Range site name វា 
map symbol | {Kind of year | Dry | isition 
i l ¡weight 1 ! 
] ឈា ፡. ተ y 
| | pou pore 
BER | | ! | | 
Blackston---------|Limy ND-1------------------ ---iFavorable i 600 ¡New Mexico feathergrass-------1 25 
i iNormal | 375 |Blue grama--------------------| 15 
i !Unfavorable | 150 !Galleta----------- መመመመመመመመመመመ፡ | 15 
| | | | ዘ1በኒፍዮያ8ሸከዴመመመዴመዴመዴመዴመመመመመመመመመመመመመመሙ | 10 
i i i }Indian ricegrass--------- ፥መ====[| 10 
| | | !Bottlebrush squirreltail------ | 5 
i i i IBroom snakeweed--------------- | 5 
| | | !Fourwing saltbush------------- | 5 
| | i | ፲ፐከዮ 6 68 ዘስመመመመመመመመመመመመመመመመመመመመመሙ! 5 
| | | i | 
Farb. | | 1 ì 1 
1 1 ፥ 1 4 
i i | i I 
Be. | ! ! i ! 
Blancot-----------|LOâmy ND-1------ ---- ---ሬ-መመመመመ --iFavorable i 625 إ‎ 818 sagebrush-----------------]| 15 
i ¡Normal ! 450 iGalleta-------- Bo THEME NONE | 15 
| lUnfavorable | 275 {Indian ricegrass-------------- | 10 
| | | IFourwing saltbush-----------—— | 10 
| | | ¡Western wheatgrass------- —----: 10 
i i i |Blue grama-------------------- | 5 
| | i IBottlebrush squirreltail------ 5 
i | i iSand dropseed----------------- | 5 
| | | |. ' 
Fruitland---------|Sandy ND-1------------ =-—-----iFavorable i 900 {Indian ricegrass--------------| 25 
i ¡Normal | 700 ¡Blue grama--------------------| 20 
| ¡Unfavorable | 300 iFourwing saltbush-------------| 10 
| i | IGiant dropseed----------------| 10 
| 1 } E 5 
| | i ¡New Mexico feathergrass-------| 5 
i i i ¡Nevada Mormon-tea-------------| 5 
| | i ¡Sand dropseed-----------------| 5 
| l | iwinterfat---------------------} 5 
! | | iBig sagebrush-----------------i 5 
i i i i i 
នះ i ! ! i ! 
Blancot----------|Loamy ND-1--------------------|Favorable I 625 |Big sagebrush------ -T----------| 15 
i {Normal i 450 !Galleta-----------------------| 15 
i ¡Unfavorable | 275 ¡Indian ricegrass--------------| 10 
| | i IFourwing saltbush------------- | 10 
i i | IWestern wheatgrass------------ | 10 
| | | | Blue grama-------------------- ! 5 
' | | IBottlebrush sguirreltail------| 5 
! | | iSand dropseed----------------- | 5 
| | | I | 
Notal----- —-------iSalt Flats ND-1---------------iFavorable | 1,000 {Alkali sacaton---------------- i 30 
| ¡Normal | 650 iGalleta----------- —— | 15 
| {Unfavorable | 375 iFourwing saltbush----- -T-------| 15 
| i i ¡Black greasewood-------------- | 10 
| i i IShadscale------ -ሥዴመመመመመ መሠ መ መ መመ ሠ፡ | 10 
| i | ¡Big sagebrush---------------—- 1 5 
| | i iNestern wheatgrass-------- ween! 5 
| | | | | 
Be eg ወመፎመመመመመመመመፎጭ tLoamy Upland WP-1------- ------lFavorable | 700 iWestern wheatgrass------------ i 20 
Buckle i ¡Normal i 475 ¡Blue grama--------------------]| 15 
i ¡Unfavorable ! 200 !Galleta------------- سی مت نے‎ ~~ 15 
i i i tindian ricegrass-------------- | 10 
i | i ¡Big sagebrush----------------- | 10 
1 | | iNeedleandthread-—------------ اس‎ 5 
i | | Sand dropseed----------------- | 5 
i i i IBottlebrush sguirreltail------| 5 
i 1 i 1 
i $ i 


See footnote at end of table. 
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TABLE 5.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


] er [ Total production | i T 
Soil name and | Range site name i I | Characteristic vegetation | Compo- 
map symbol | {Kind of year í Dry | Isition 
i i ¡weight | / 
መመመ ee EE baere] I Pet 
! | ከ. 2] es 
Da, Db, De--------- ILoamy ND-1------------------ --iFavorable 800 ¡Blue grama--------------------| 5 
Doak | 'Normal 600 ¡Big sagebrush------------ -----| 15 
i iUnfavorable 400 ¡Western wheatgrass------------ | 15 
i H 1081.1.6 8መመመመመመመመመመመሙሙዴመመመሩመመመ--መመመ | 10 
| i ¡Indian ricegrass------- ------- | 0 
1 i lNeedleandthread----------- =መ===>| 10 
i i IFourwing saltbush------ س سا‎ | 5 
| | ISideoats grama----------------| 5 
| 1 IBottlebrush squirreltail------1 5 
i H iSand dropseed-----------------| 5 
1 1 y | 
i Í i i 
Dde 10123761 ND-1---------- ------ --iFavorable 750 {Western wheatgrass------------| 20 
Doak ! INormal 500 lAlkali sacaton----------------| 15 
i iUnfavorable 300 Big sagebrush-----------------| 15 
! IGalleta--------------------- -=| 15 
i ¡Blue ደዮ 88 39>መመመመመመመመመመሙ --------| 10 
IFourwing saltbush----- T----2--- | 5 
{Indian ricegrass-------------- | 5 
iNeedleandthread---------------| 5 
1 
i i 
DNA: I I 
Doak------2--------lLoamy ND-1--------------------jFavorable 800 !Big sagebrushe----------------| 15 
Normal 600 ¡Blue grama--------------------| 15 
{Unfavorable 400 {Western wheatgrass------------| 15 


IGalleta-----------------------| 1 
¡Indian ricegrass--------------| 1 
INeedleandthread---------------| 1 
IFourwing saltbushe------------| 
iSideoats grama----------------| 
IBottlebrush squirreltail------| 
iSand dropseed-----------------| 
i | 
450 {Indian ricegrass--------------| 
300 |New Mexico feathergrass-------| 
100 ¡Blue grama--------------------| 
19813. 6 8መመመመመመመመመመመመመመመመመመመመመመመ | 
{Broom snakeweed---------------| 
IFourwing saltbush-------------| 


| Mormo n= te 8መመመመመመመመመመመመመመመመመመመመ || 


| ፲ከዮ 6 6.8፳ስመመመመመመመመመመመ መመመመመመመመመመ | 


Winter f at= == መመመመመመመመመመመመመመመመመ= | 


Limy ND-1---------------------|Favorable 
¡Normal 
{Unfavorable 


Avalone ma a m a m = o = a a 


សស‏ ف مہ 
ኢቭ ፍጣ ሊባ ርጋ ርጋ O 2 VI VI ኒያ  ኒገገ ርጋ ርጋ ርጋ‏ تی تا 


Loamy ND-1------------ -T------- IFavorable 
¡Normal 
{Unfavorable 


800 [Big sagebrushe----------------| 15 
600 {Blue grama------ መመውመመመመመመውመመመመመ| 15 
400 ¡Western wheatgrasse------------| 15 
iGalleta---------- -2------------| 10 
¡Indian ricegrass---------- =መ===! 10 
!Needleandthread---------------.| 10 
[Fourwing saltbush------------- i 
ISideoats grama----------------| 
¡Bottlebrush squirreltail------| 
¡Sand 00609)56600መመመፍውመፍመዉመመመመመመመመ= j 

' 
i i 
1,000 {Indian ricegrass--------------| 
700 {Giant dropseede----------------| 
400 {Alkali saeaton----------------| 


!Sand dropseed-----------------| 


lNeedleandthread---------------| 


iSandhill muhlys-z-----2---------| 


!Bottlebrush squirreltail------| 


i Mormon=te 8መመመመመመመመመመመመመመመመመመመ= | 
{Sand sagebrush----------------i 
IFourwing 5 81 5:5 ህ6 ከመመመመመመመመመመመ== | 
| ١ 
i i 


Sheppard ------ -- - + --- | Deep Sand ND-1------ 一 一 一 一 一 一 一 一 一 一 iFavorable 
¡Normal 


iUnfavorable 


一 一 一 一 
تما‎ ኣባ ኢቭ ኒጋባ 9 ርጋ 20١7 ርጋ ያገ تی یی‎ 


See footnote at end of table. 
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TABLE 5.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


T T Total production | ZE 
Soil name and i Range site name H H | Characteristic vegetation إ‎ Compo- 
map symbol | ¡Kind of year | Dry | Isition 
i | iveight | i 
ووو ددرت‎ AU pen yea سے یج‎ E" 1 ¡Lb/acre] i E 


DS*: 
Shi pr ocka a a a a a a a m Sandy ND-2.1---2-----------------lFavorable 
iNormal 


¡Unfavorable 


600 ¡Blue grama--------------------| 20 
300 [Giant dropseed----------------| 10 
IFourwing saltbush------ “ee 10 

| ዛ1ከኒዩዮያ፻85መመመመመመመመመመመመመመመመመሠመመመ| 5 
ISand dropseed-----------------| 5 
iNew Mexico feathergrass-------j] 5 
¡Big sagebrush---------2--------|] 5 

5 

5 


lGalleta------------- مهس‎ sone 


ILongleaf ចស 
Du#, Dw: | | 
800 ¡Big 5886:5ዮ ህ 5 ከመመመመመመመመመመመመጻመመመሠመ| 15 
600 10:61.16ኮየመመመመመመመመመመመመመመመውወመመመጻመመወ==| 15 
400 {Indian ricegrass--------------| 15 
lAlkali 88680 በመመመመመመመመመመመመመመ==| 15 
iBottlebrush squirreltail------j 10 


¡Western wheatgrasse------------| 10 


100 8፳(መመመመመመመመመመመመመመ 


Loamy ND21--------------------|iFavorable 
INormal 
iUnfavorable 


| l 
! ! 
! ! 
! | 
! ! 
| | 
1 
| | 
! l 
| | 
| i 
! ! 
! ! 
! ! 
! ! 
l ! 
! | 
| d d 
| ! ! 
! d | IFourwing 581.5ከ ህ6 ከመመመመመመመመመመ===| 5 
I i | {Blue grama--------------------| 5 
! | | !INeedleandthreade--------------| 5 
! i | 15880. dropseed-----------------] 5 
! ! 1 l ! 
Uffens------------|Salt Flats ND-1---------------|Favorable | 900 {Alkali sacaton----------------| 20 
i ¡Normal | 650 |081180&===-=-==============-===[ 15 
| lUnfavorable | 400 |Black 8683600 0ሰመ መመመመመጻመመመጻመመመ==>| 15 
| i l ¡Western wheatgrass------------| 10 
| | | {Fourwing 881.፻/5ህ 8ከመ፡መመመመመመመመመወ==| 10 
| | | ¡Big sagebrush-----------------] 5 
i i | !Shadscale---------------------|] 5 
| l | | 86901886.0፻/ከዮ6 83መመመመመመመመመመወጻመመ=>=| 5 
| | | ¡Blue grama-------------.-------| 5 
i i i lWinterfat-z--------------------] 5 
| | | I i 
FX*: | | | i | 
Fruitland---------|Sandy ND-1------- T--—-——-—------|Favorable i 900 iIndian ricegrass--------------| 25 
l iNormal i 700 ¡Blue ጸኛ 808መመመመመመመመመመመመመመመመመጻመመ=| 20 
| ¡Unfavorable | 300 Big sagebrush-----------------| 10 
! i i IFourwing saltbush--------..-.-1 10 
! i i ¡Giant dropseed----------------| 10 
! l ! iGalleta----~--------------~-----i 5 
i ! i iNew Mexico feathergrass-------! 5 
| | i ¡Nevada Mormon-tea-------------1 5 
! | d {Sand dropseed-----------------| 5 
| | | 1101116177 2چ‎ ከመመመመመመመመመመመመመመመመመመጻመ=>| 5 
! | 1 | 1 
Persayo. | | | | i 
i l l ! 1 
Sheppard----------|Deep Sand ND-1----------------IFavorable | 1,000 Indian ricegrasse--------------| 20 
| iNormal | 700 [Giant dropseed---------------4| 15 
| ¡Unfavorable | 400 !Alkali sacatone---------------! 5 
| i i ISand dropseed-----------------] 10 
! | | lINeedleandthreade--------------| 10 
! | | {Sandhill muhlys---------------| 5 
l ! l ¡Bottlebrush squirreltaile-----] 5 
i i i | #0 ዮክዕ በ=ቲ 6. ዉመ-መመመመመመመውመመመመመውመመመመመ!›. 5 
| | | ¡Sand sagebrushe---------------1 5 
! | l IFourwing saltbush-------------| 5 
i i i i i 
GYR: | ì i i ! 
Gypsiorthids. | i | | | 
i ! i I ! 
Badland. | | | i d 
1 ' ' n j 
i i i 1 H 


See footnote at end of table. 
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TABLE 5.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


{Sandhill MUD] y eses serma m m m n a ov a a a | 
t ' 


E" Sea Ee T Total production | و‎ 1 
Soil name and | Range site name យ Characteristic vegetation i Compo- 
map symbol i iKind of year | Dry | isition 
i | ¡weight i | 
e Let យ 75575” مین‎ T Per” 
i នា | چو ہے‎ 
i i i i i 
GY*: i | | i i 
Stumble------- «am (Deep Sand ከ2= 1መመመመመመመመ> — iFavorable i 950 {Indian ricegrass------2--------| 15 
| ¡Normal 1 600 ¡Sand dropseed------ መመመመመመመመመ=መመ| 10 
i ìUnfavorable | 400 |Giant dropseede---------------| 10 
| i j Alkali sacatone =e ese a a - e m mamme) 10 
| i | IBottlebrush squirreltail------| 10 
ì i i | Ephedr ጸቧመመመመመመመመመመመመመመመመመመመመመመመ| 10 
| i i iSandhill muhl ሃመመመመመመመመመመመመመመመ - 5 
i i 1 ¡Blue gr 88መመመመመመመመሙመመመመመመመመመመመመ| 5 
i i 1 {Small 85031066 امسسسسممسسسسسسسسن0‎ 5 
: i i Sand 53865ሾ'ህ 8ዉከመመመመመመመመመመመመመመመመ| 5 
i | l I ' 
HAR: | | | | | 
Haplargids. | | | i i 
i i i i i 
Blaeckston---------jLimy NDel em eer see -----“- | Favorable i 600 ¡New Mexico feathergrass-------| 25 
i iNormal | 375 [Blue ደኛ 8) 3መመመመመመመመመመመመመጻመመመመመመ=| 15 
i ¡Unfavorable | 150 Galle las mam ma aa a -- -- -- m mo reem mn 15 
| | | ¡Indian ricegreasse------------| 10 
| | | IBottlebrush squirreltail----- - 5 
i i i ¡Broom 5ከ 886 #6 6]መመመመጻመመመመመመመመመመመ! 5 
| i i ¡Fourwing 581.ኒ/ከ ህ5 ጅከመመመመመመመመመመመሠመመ| 5 
i i i | 1766 |مممسسمسمسمسسسممسمسسمسسه)),2‎ 5 
i i | | | 
Torriorthents. | i | | ì 
| | | | | 
HUR: i i I | | 
Huer 7380 ዐመመመመመመመመመመ | Sodic Slopes ND 1መመመመመመመመመመመመመ=መ | Favorable | 525 [Alkali 586:850በመመመመመመመመመመመመመመመመ| 30 
| ¡Normal ١ 325 iFourwing saltbushe---2---------4| 15 
| iUnfavorable i 200 1081 16 ዉመመመመመመመመመመመመመመመመመመመመመመሙመ| 15 
| | i ¡Black ጸዮ6856ህ00ሰመመመመመመመመመመመመ=መ1| 10 
i i i ¡Sand dropseede-----------—-----| 5 
| i i | Thr ፀ6 8ዘስመመመመመመመመመመመመመመመመመመመመመ=መ|. 5 
i ! نا‎ 186816መመመውመመመመመጻመመመመወወመመመመመመ| 5 
i 上 i i 
Muff---------2--2---1Sodio Slopes ዘ3ጓመ1መመመመመመመመመመመመመ | Favorable i 550 jAlkali sacatone"ee——e—| 25 
| ¡Normal i 350 iFourwing 581 05ህ 8ከመመመመመመመመመመመመመ| 15 
i iUnfavorable ( 200 iGalleta-----------------------j 15 
i i i ¡Black greasewoodeeeeeeeeeee)| 10 
i i i ¡Indian ricegraSSe*eeeeeeeee| 10 
i i | IBottlebrush squirreltailensanse-i 5 
| | | | Shad Sca} 8መመመመመመመሠመመመመመ- ሠ======>| 5 
| i | | i 
Uffens----------2--|Salt Flats [113> 1መመመመመመመመመመመመመመመ | Favorable i 900 Alkali sacatone e.m s ameme mammana] 20 
{ ¡Normal | 650 [Gal Le ae e= e s m a ar a av ee ov me on av m ao m =o ==| 15 
| iUnfavorable | 400 ¡Black ጸኮ6886#00 ሰዉመመመመመመመመመመመመጻመመ| 15 
| i i [Western wheatgrasseee---------| 10 
i i i ¡Fourwing saltbushe------------| 10 
| H i ¡Big sagebru 5ከመመመመመመመመመመመመመመመመመ| 5 
| i i | Shadscal 8መመመመመመመመመመመመመመመመመመመመመ1. 5 
| i | ! 1660168101117 88 3መመመመመመመሠመመመመሠመወመ=| 5 
| i I ¡Blue ደኛ 83መመመመመመመመመመመመመመመመመመመመ1 5 
i | | 183 ከ6ዮያ 8 ከመመመመመመመመመመመመመመመመመመመመመ 5 
| i | iBlack 53.፳65ሾህ5ከመመመመመመመመመመመመመሠመ1. D 
i í i i i 
Man መመመመመመመመመመመመመመመመመ | Deep Sand NDæ 1  መመመመመመመመመመመመመመመመ | Favorable i 900 [Indian ۳166 ق8۳8‎ 3 5መመመመመመመመመመመሠመመ| 20 
Mayqueen i iNormal H 600 Sand በዮ00 56 61በመመመመመመመመመመመመመመመመመመ| 10 
| ¡Unfavorable | 450 [Giant በኮ 0ሀ.56.6(03መመመመመመመመመመመመመሠመሠመ | 10 
| l | {Alkali sacatone---------------| 10 
| i | ¡Sand sagebru 5ከመመመመመመመመመመመመመመሠመመ 10 
| i i | Mormone te ase me se me -- -- -- -- eee | | O 
i | | 5 
| | | 


See footnote at end of table. 
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TABLE 5.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Badland. 


8 | ቢገ. | Total production | I 
Soil name and i Range site name យ Characteristic vegetation | Compos 
map symbol i IKind of year | Dry | isitior 
i i Iweight | | 
ውያ... سب‎ ከ er tebracret” ' Per 
i : i pese i ከ ሙ= 
MO ዓመመመመመመመመመመመመመመመ= Shallow ND መመመመመመመመመሙ “ee | Favorable i A50 {Indian ricegrass--------------| 30 
Monierco i ¡Normal 1 300 !Galletae---------2-----2--2----| 15 
| ¡Unfavorable | 100 iMormonsteap sene =" -- - -- nano) 15 
| | | lWinterfat----------2-2--22---2--| 10 
| | i ¡Blue grama-2---2-2-------------4| 10 
| | | ¡Big 5886:5፻ ህ 8ከመመመመመመመመሠመሠመመመመ=መ=>| 10 
| | | !Broom 5۲ 316۷۷۵ 61መሠመመመመመ-ሠመመመመመመመመ1. 3 
i | | I ۱ ! 
PO نس سم مہ‎ të së mr ms O amy Upland WPa fæ መመመመመመመመመመመመ i Favorable i 700 Western wheatgr 888መመመመመመመመመመመመ| 25 
Penistaja i iNormal | 475 Big 53 ع‎ 607 ህ 8 ጅከመመመመመመመመመመመመመመመሠ=ሠመ| 15 
| iUnfavorable | 200 {Blue ደኮ 88ሠሠመመመመመመመመመመመመመመሠመ==| 15 
| ! | EE 
| | | ¡Indian ۳166 ٣ (سسغسغسسسسسسسسن 5 وچ‎ 10 
i | i INeedleandthr 6 ada sesa eni - - -- - me nene mj 10 
| | | IBottlebrush squirreltaile-----| 5 
i i i !Sand dropse ede aa ve me meme te në - ”” mami 5 
! | | l | 
PP*: i | i | | 
Penistajae-«—e|Loamy Upland WPe la መመመመመመመመመመመመ | Favorable i 700 ¡Western wheatgr 85 8መሠመመመመመመመመሠሠመመ| 25 
i ¡Normal i 475 {Big SagebruUShee mem asas | 15 
i {Unfavorable | 200 [Blue ؿ٣‎ 8ሺ8ሠመሠመመመመመመመመሠመመመመመመመመሠመ| 15 
| 1 d ۱63116۲ تسس سسسسسسسسسس يچ‎ semana] 15 
i i i ¡Indian ricegrasShsnas anon) 10 
i i i !Needleandthre 8(በመመመመመመመመመሠመ=መ።መመመመመ | 10 
i I i !Bottlebrush sguirreltail-eeeee| 5 
i i i ISand dropseed«- = -- -- - « - -- cra 5 
i i 1 i | 
BUCK ፀመመጻመመመመመመመ===| Loamy Upland WP-1~~~~~~~~~~~~~iFavorable i 700 {Western #ከ681:ደሾ 8.8 8መመመመመመመመሠመሠመ | 20 
| iNormal i 475 |Blue gramaei emasa anman ہللاب یلت‎ 15 
| ¡Unfavorable | 200 10863.168መመመመመሠመሠመመመመመመመመሠመሠመሠመመመሠመ==መ 15 
i i i indian ricegr ق‎ 8መመመመመመሠመሠመመመመመመመ | 10 
i i t ¡Big SagebruShes suasa samaanaarsaa j 10 
i i ! iNeedleandthreadevomunocae sai 5 
i i | iSand 0 0 ዐ568/0መሠመመመመመመሠመሠመሠመሠሠመመመመመሠ| 5 
! i | IBottlebrush sguirreltaile-eeee] 5 
i i 1 
i i i 1 i 
PT*: | | | | | 
Penistajaeeeeeee|Loamy Upland /፻መ 1ሠመመመመመመመመመመሠመ| Favorable H 700 ‘Western unheatgraSSses asaj 25 
i iNormal i 475 ¡Big sagebru 5ከመሠመመመመመመመሠመመመሠመመመመመመ!| 15 
! ¡Unfavorable | 200 |Blue gramassveveseseovevosone) 15 
| ! I 10811601 (سسسسسسسسسسسسسسسسسسنهيچ‎ 15 
| i l 'Indian ricegrâaSSeweweeeeeeee| 10 
i | i lNeedleandthr 6.3በመመመመመመመመመመመመመሠመ| 10 
| | i IBottlebrush squirreltailevaonei 5 
i i i !Sand 07603660) امسممسسسسسسسسستت‎ 5 
| 上 រ 1 រ 
i I i 1 4 
Travessilla. | | | | i 
i | i i | 
SBR: | 1 i | ! 
Sheppar سسسسسسسسه0‎ Deep Sand NDe1e---- ee to mm) Favorable | 1,000 Indian ۳16687 38 5 (|سسسممسسسسسسن نس‎ 20 
| ÌNormal i 700 {Giant dropseede*c euni 15 
i iUnfavorable | 400 {Alkali 586810 ስመ-መመጠሠሠመመመሠመሠመሠመሠመሠመሠሠመ=| 15 
i | | ISand dropseed መመመመመመሠመመመመመሠመመመመ| 10 
| | i | 166016310011768 سسس ه0‎ ann) 10 
| i i ISandhill muhl Y ده نه نه نه نه مه مه مه نه مه مه مه مه مه مه مه‎ | 5 
| | | IBottlebrush squirreltaile-----| 5 
| l | | MOr MO Net Eaa ሠሠመመመመመመመመመሠመመመመመመመመመመ| 5 
i i i iSand ه5 6107 ع3538‎ asea aaa samun] 5 
i i i IFourwing saltbuShese ermas = -” “|. 5 
i i | | 
l i I i 
| | ! i 


See footnote at end of table. 
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TABLE 5.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES-«Continued 


i Total production 


u i I 
Soil name and i Range site name i T | Characteristic vegetation | Compos 
map symbol | ¡Kind of year | Dry | {sition 
i i ¡weight | | 
[ [ ¡Lb/acre] T Pet 
| - | መሙ 
SCH: | | | 
Sheppard» | Deep Sand ከ0=1መሠሠመመጨመመሠሠመመመመሠመመ<|! 8ሆ0ዮ able | 1,000 ¡Indian ۳1668٣۳88 5 (سسسسسسسسسسسن‎ 20 
ÌNormal 700 [Giant 0ዮ0ህ 56681,መሠዛመ-ሠሠመሠመመሠመመመመመመመመሠወ| 15 
{Unfavorable 400 [Alkali sacatonevevosovevesosesi 15 


INeedleandthread- as aas araa seu a am | 10 
[Sandhill muhlyevevevevavovovesi 5 
IBottlebrush sguirreltail-«ee| 5 
¡Mormon=te ቧመሠመመመመመመመመመመመመኢመበመፎሠሠ[ጭመሠመመ!›. 5 
¡Sand sagebru 8ከመመመሠመሠመመመመመመመመመመሠመ!. 5 
tFourwing 58115 ህ 8 ከመመመሠመመመሠመሠዘ==ሠሠ==መወ| 5 
l | 
525 {Alkali 686850ስመሠመመሠመመመጠመሠሠፍመሠመሠመመመ 30 
325 ¡Fourwing 531510051 اسمسسسسسسسسسسسند:‎ 5 
200 |Galletaee me mre ټسټ متسس‎ 15 
¡Black ጸየ6886፳001ሰሠሠመሠመመመሠመመመሠመመመሠመ[| 10 
¡Sand 0ዮ0ሀ5660]መመሠመመሠመመመመሠመመመመመመመመ!| 5 


Huerfanoeeee|Sodic Slopes Ndë 1 ec mamane Favorable 
¡Normal 


¡Unfavorable 


i Thr 66:21 e mora لا بد من‎ eam 5 


| Shad scal esa مه مه‎ as رر رر په‎ an ao a ae ar | 5 
1 


i 
1,000 {Alkali sacaton ma maa avni 30 
650 [Galle t a ora a ar ar as ar መዛ or وه په‎ as as ao os ar as مه مه په‎ an | 15 
375 iFourwing 8581 5ከህ8ከመመሠመጻመመሠመመሠመጻመመ| 15 
¡Black 8٣۳633600 00 (ممسسسسسسسسسنه‎ 10 
|5ከ 896. 83 مس سنج‎ | 10 
¡Western wheatgr 353 |(سسسمسسسسسه»5‎ 5 
¡Big 3382617 (سمسسسسسسسسسسستتته)51‎ 5 


Salt Flats ከ0=1ሬ=መሠመመመመመመመጠመመሠመመመ i Favorable 
¡Normal 
¡Unfavorable 


Notale ee 


Sdë: 


H 
i 
H 
i 
1 
i 
' 
i 
1 
| 
1 
i 
4 
i 
| 
Shep par de as سم‎ | 


i 

| 
Deep Sand វៃ ០=1« መመመመመመመመመመመጨመወመጩ Favorable i 
INormal 
iUnfavorable 


| 

| 

| 

| 

| 

| 

| 

| 

1 

| 

1 

i 

i 

' 

i 

1 

| 

| 

i 

! 

i 

i 

1 

1 

i 

1 

1 

1 

LI 

' 

i 

i 

i 

i 

1 

i 

i 

| 1,000 ¡Indian ricegr 353 امسمسسمسسسسسسسسن‎ 20 
| 700 |Giant በዮ 0ሀዐ6686ሰመሠመመዛመመመመመመመመመሠመሠጩ! 15 
i 400 [Alkali sacatoneeeeeececsccceneel 15 
| ¡Mormon=te 8መመመመመመመመመ-መመ-ሠመኗሠኗሠመመመመጩ 15 
| [Sand dropseede መመሠመመመመመመመመመመመመወመወ! 10 
i INeedleandthreadeoevooveoeuseve) 10 
i iSandhill (اممسسسسسسسسسسسسسمه#1111‎ 5 
I ¡Bottlebrush squirreltailevesesi 5 
H ¡Sand sagebrushe— ee) 5 
| IFourwing saltbush~~~~~~~ | 5 
i i 

i 900 ¡Indian ዮ16098፻ 86 89መዓመመመመመመመመመመመሠመሠመ| 20 
i 650 ¡Sand 0ዮ0ህ 566]መመመመመመመመሠመመሠመመመመሠፍመ[! 10 
i 450 ¡Giant drops6ed- neun 10 
| lAlkali 58680 በመመሠመመመመመመመመመኗመ<መሠጩመ[! 10 
| ISand sagebrusSh sms se nia se marsi 10 
H | ሻ0ዮጠ6 te ao نه په په‎ as መፍ që as 00 su an an په‎ an ao aa 4 1 10 
| [Sandhill] 8ህከ1 ሃመሠመሠመሠሠመመሠመመመመመመሠመሠመ!| 5 
1 1 

! 

1 

i 

i 

' 

i 

i 

i 

1 

i 

| 

| 

| 

1 

i. 

1 

i 

1 

i 

' 

i 

‘ 

V 

I 

1 

i 

' 

i 

1 

1 

I 

1 

i 

I 

i 

i 


:8ሃ፡ባህ66 በመመመመመመሠመ== | Deep Sand NDe1- i Favorable 
INormal 
iUnfavorable 


រ 
1 i 
900 [Indian ዮ366፳8፻ 88 8ሠመመሠመመመመመመመመመሠሠመ| 25 
600 Blue gramas መሠመጠመመሠጠመመሠመሠመመመጨጠመመሠመመመ 20 
300 ¡Giant ፲ኛ 0ሀ.5680ዉመመሠመሠመመሠመመሠመመሠሠመመመሠሠመወ! 10 
IFourwing saltbusheeemeeel 10 
¡Big sagebrushe* eel 10 
i Winter f ate» ara نه ده‎ ae eres په‎ es os os په غه‎ as as as as an ev 0% | 
¡Sand dropse edea es aa an esa a as a uso aoras | 
iNew Mexico feathergr ass= seee | 


| Ga 1 L € t 8መመመሠመመመመመመመመመጨመመመመመመመመመጩ | 


Shiprock نه به‎ a or as نه‎ መመ Sandy ND 1 «+» ههه هم په هوم مول‎ Favorable 
¡Normal 


{Unfavorable 


[Longleaf 60116017 Aos په مه‎ ve as وه وه په‎ as ሠመ፡ | 
i i 
1,200 ¡Indian ricegr 88 S= see eesse eneses aos | 
800 i Mormons t e ass asa erea osoren or as oros esar asan መመ | 
400 ¡Giant 0760136 66]መመሠመመመመመሠመመመመመመመመመ | 
¡Sand bluest emee aaen a سم‎ er aor ar asm ar oras | 

¡Sand sagebrushe sensore ce | 


| رر en ts‏ نه په ده په به نه 00 په që‏ به ¡Blue ET AM E an‏ 


Deep Sand ND«e1« es Favorable 
{Normal 
iUnfavorable 


Sh, Skene 


Shiprock 


¡Fourwing 581 ከህ 58ከመመመመሠመመመመመመመመመ | 
[Little bluest 6ጅሼመመመመመመመመመመመመመሠ፡ Î 
¡Needleandthr eade ees ases eera es asos ceas osa | 
¡Sand dropse edee ees er es ares رر‎ ares a | 
H i 
: i 


一 ሬይ መኔ ሬኔ 一 
ای ی‎ ሏቭን ፍቭ O ርጋ ርጋ ኒፓ ኒያነ تا‎ ያገ ی ی ی‎ 


i 
i 
1 
រំ 
1 
D 
1 
1 
1 

4 
1 
| 
' 
i 
፥ 
1 
i 
i 
i 
i 
i 
1 
i 
i 
i 
i 
1 
i 
1 
i 
1 
4 
D 
1 
' 
i 
፥ 
i 
i 
i 
ì 
1 
1 
i 
| 
i 
1 
i 
4 
i 
i 
i 
1 
i 
1 
1 
1 
1 
1 
i 
1 
i 
i 
፥ 
i 
i 
1 
i 
' 
i 
i 
1 
1 
i 
1 
i 
ì 
i 


See footnote at end of table. 
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TABLE 5.eRANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES-sContinued 
Production [ 


I 
Characteristic vegetation | Compos 


x 


i 
Soil name and | Range site name រា 
map symbol | {Kind of year | Dry | Isition 
i | iveight | / 
I ATA យយ 
i 1 ዮር spaci ` g. —m 
4 i i 
Sm, So, Spevevesoss [Sandy ሼከ13- 1 ወጫ መመመመመመመመ።መመመመመመመመመቃሠ 1 Favorable 900 Indian ዮ 1០887 868መመመሠመመሠመመመመመመመመመ| 25 
Shiprock INormal 600 ¡Blue ደኛ 8 83መሠመሠመመመመሠፍመመመመመመመመመመሠመመመ | 20 
¡Unfavorable 300 ¡Big 5888 5ኛ ህ 8[ከ፡ሠሠመመመሠመሠመመሠመመሠመመመመመመ | 10 


¡Giant በዮ 005686 በመመመመመሠመመመመመመመመመሠሠመ | 10 
IFourwing saltbu 5ከመመሠመሠሠሠመመሠመመመመ | 
iNinter fate esa esea aacr o, aros cs = aor arara asos | 
{Sand dropse ede esau په په په نه‎ as 00 es co uo ar os ase» | 
¡New Mexico feathergr as Ses sorasa | 
1 Gal le tas osese ሠው ہم‎ të یہ یہ ده‎ ወፍ ወ የጋ በቱ a) په‎ en په‎ oo حم یو یو‎ | 
ILongleaf ephedr سو هو مهس سن مج‎ | 
H ' 
i i 
800 {Indian ricegras sees eses eses amamen | 
550 Giant በ08. SE 863፳መመመሠመመመመመመሠመመመመመመ | 
300 [Blue gramas esa መመመ مع‎ me ne nës ہے ہم‎ nasara ees | 
INeedleandt hr eade are» eee emm | 
¡New Mexico feathergras sos mam | 
[Sand drop See da nn came nëna مم مم مد مع‎ më na më men ma | 
¡Big sagebrus ha mem mimi مس سو‎ | 
[Purple thr ee arin مع یم مہ‎ mën یم مم‎ mei më | 


= 
° 


Sr جم وم‎ መጣ وو یه‎ ወቁ یہ یم‎ ፍዕ یو‎ ፍዕ mp ወይ ዋህ مہ‎ ጦሖ 


Shiprock Variant 


Sandy NDe1 sen aman مہ وہ مم یہ یہ ہہ‎ an መመመ || Favorable 
iNormal 
¡Unfavorable 


"== 
ی ی VI‏ ی ርጋ ርጋ ርጋ ሏቭ‏ تی ኒያገ‏ ںی ف ی 


SW*: 
St UMD ] ትዮ ምም ም مم ہم‎ ue 


950 Indian ricegrasse---ce--------i 15 

600 {Sand drop 86 ed me së më më mr ma mama rr e emni 10 

400 {Giant dropse ()ممممسسسسسسسسټت60‎ 10 
lAlkali sacatoneeeeeeeeeeeeee| 10 
!Bottlebrush squirreltaile-----| 1 


Deep Sand [[]( مہ مہ یم مم یم مم مع مع مع مم مد مع مہہ 1ہ‎ | Favorable 
INormal 
iUnfavorable 


0 
| Ephedr 8መመመመመመመመመመጨመመመራመመመመ====| 1 0 
ISandhill muh 1 y sene nemimea arna mi ]سمل مم‎ 5 
¡Blue gr 8በ8መመመመመመመመመመመመጨመመመመመመሙ! 5 
ISmall 3030,06 (سسمسسسسسسسسسسسب ه0‎ 5 
ISand 5:88 6 10 1-1 Shame | 5 


1 
900 (indian ricegr as Se |اسسسهم سس سم سه‎ 25 
700 {Blue Br 88መመመዴመመመመመመመመመመወመመመመመ=| 20 
300 }Fourwing saltbu She ece duar coca moms mmi 10 
iGiant 07600866 A së ms dan e anna messe | 10 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 6.--WILDLIFE HABITAT POTENTIALS 
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[See text for definitions of "good," "fair," "poor," and "very poor." 
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TABLE 6.--WILDLIFE HABITAT POTENTIALS<=Continued 
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TABLE 6.--WILDLIFE HABITAT POTENTIALS--Continued 
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Soil name and 
map symbol 


-መ--መ-ዛ መመመ መጾ ው መ ይ መ “መ V 


be‏ اج مہ حم 


Penistaja--------- 
Bucokle------------ 


PP*; 
PTË: 


Notal-------------|Very 


Mayqueen---------- 
Shiprock----------|Very 


Sheppard----------iVery 
Huerfano---------- 
Sheppard---------- 


Travessilla-------|Poor 
Weska-------------|Very 
Sheppard----------iVery 


Penistaja---------|Poor 
Travessilla------- 

Rock outerop 

Rock outerop. 


Pits 
Riverwash 
Badland. 


PX*, 
RAR. 
RO*, 
RTË: 
د‎ ٢ 
SCH 
Sd*: 


Sk, Sm, 
Shiprock 


Sh, 


Sr-----------------|Very 


Shiprock Variant 
Su, 
Stumbie 


St, 
SHË: 


Stumble-----------iVery 


See footnote at end of table. 
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TABLE 6.--WILDLIFE HABITAT POTENTIALS--Continued 
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# See description of the map unit for composition and behavior characteristics of the map unit. 
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[The symbol < means less than; 
to the given height on that soil] 


i 
Soil name and | 
map symbol | 
፥ 

' 


Ap, As------------ | 


Beebe Variant 
BRË: 
Blancot---------- 


Fruitland-------- 


Buckle 
Du*, Du: 
DoakK------------- 


Uffens. 


Fruitland 


FX*: 
Fruitland-------- 


Persayo. 


Sheppard. 


See footnote at 


Siberian peashrub 


end of 
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Absence of an entry indicates that trees generally do not grow 


, 
ve, 
ain 


Russian-olive, 
Arizona cypress. 


iRussian-olive, 


Arizona cypress. 


Skunkbush sumac---iRocky Mountain 


juniper. 


Russian-olive, 
eastern redcedar, 
Rocky Mountain 
juniper. 


Skunkbush sumac---jRocky Mountain 
j 


uniper. 


Skunkbush sumac--- Rocky Mountain 
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juniper. 


Russian-olive, 
Arizona cypress. 


Russian-olive, 
eastern redcedar, 
Rocky Mountain 
juniper. 


Russian-olive, 
Arizona cypress. 


Russian-olive, 
eastern redcedar, 
Rocky Mountain 
juniper. 


Russian-olive, 
eastern redcedar, 
Rocky Mountain 
juniper. 
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1 
1 
' 
i 
' 
' 
' 
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H 
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1 
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26-35 


Blue spruce, 
Austrian pine. 


Blue spruce, 
Austrian pine. 


Blue spruce, 
Austrian pine. 


t 
' 
1 
| 
一 一 一 一 全 一 一 一 一 一 一 


Lombardy poplar. 


Lombardy poplar. 


Siberian elm. 


Siberian elm. 


Siberian elm. 


Lombardy poplar. 


Lombardy poplar. 
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me n T LLL... Trees having predicted 20-year average heights, in feet, of-- dE 
Soil name and | | - T EEE [ H 
map symbol [ <8 | 8-15 | 16-25 i 26-35 | 235 
LI 1 រ 1 1 
1 a 1 ERN 89 1 1 1 
I 1 ' 1 1 
i | | ! i 
Fyt: | | i I | 
Fruitland-------- | --- ! --- IRussian-olive, I --- I --- 
i | | eastern redcedar,i | 
| | i Rocky Mountain ! i 
i | i juniper. | | 
| | | ! | 
Slickspots. | | | | i 
1 1 រ | 1 
I 1 i រ 1 
Gr---------------- i --- iAutumn-olive------ IRussian-olive, I --- iLombardy poplar. 
Green River ! | | Arizona cypress. i| | 
1 ' 7 ' 1 
I 1 ' 1 រ 
Ma---------------- ¡Multiflora rose---iOriental IRussian-olive, H --- iSiberian elm, blue 
Mayqueen i i arborvitae. i Rocky Mountain ከ I Spruce, poplar, 
| | | juniper. | | Austrian pine. 
' 1 1 t 1 
۱ 1 D | 1 
PPS: i ! | i | 
Penistaja. | | | | i 
1 1 ' ' ' 
LI l 1 I ' 
Buckle----------- i --- ¡Skunkbush sumac---|Rocky Mountain iBlue spruce, ISiberian elm. 
| | | juniper. | Austrian pine. H 
7 1 1 ፡ ' 
1 l 1 | រ 
Sd*: | i i i I 
Sheppard--------- IMultiflora rose---i --- ¡Rocky Mountain IBlue spruce------ iLombardy poplar. 
i | | juniper, Russian-| I 
| ' I olive. I I 
1 ' រ 1 1 
l i រ I ፡ 
Mayqueen. | | | | d 
| | | | I 
Shiprock. | | | | i 
i | | i ' 
St, Su, SV-------- iMultiflora rose---i --- iRocky Mountain iBlue spruce-------iLombardy poplar. 
Stumble | ) | juniper, Russian-i ' 
' | | olive. | | 
4 1 ' ' ' 
1 t រ I ' 
SHË: | | | i [ 
Stumble. i | | | | 
i i i i i 
Fruitland-------- | --- | --- ¡Russian-olive, | --- | --- 
| | | eastern redcedar,i d 
| | | Rocky Mountain ' ! 
| i | juniper. i i 
i | | | i 
SZ*: I ' | i i 
Stumble---------- IMultiflora rose---| --- ¡Rocky Mountain ¡Blue spruce------ ¡Lombardy poplar. 
| | | juniper, Russian-! | 
| i | olive. I ' 
i i | | | 
51.3 58 586 ۰ | | | | | 
i i ' I | 
Tp, Tr, Ts-------- iMultiflora rose---|Oriental IRussian-olive, i --- iSiberian elm, 
Turley | | arborvitae. | Rocky Mountain i | common hackberry, 
i | 1 juniper, eastern ! | honeylocust. 
| | | redcedar, | | 
[ | | | ' 
Tt---------------- ' --- iAutumn-olive------ iRussian-olive, i --- ILombardy poplar. 
Tur ley i i | Arizona cypress. | | 
1 | រ 1 t 
I I ' ' ' 
Tv*; i | ' i i 
Turley----------- ¡Multiflora rose---|Oriental ¡Russian-olive, ' --- iSiberian elm, 
| | arborvitae. | Rocky Mountain I | common hackberry, 
| | | juniper, eastern i t honeylocust. 
! ' | redcedar. I | 
| | | i i 
Slickspots. | | i i i 
' ' I ' 1 
l 1 1 1 រ 
Wa---------------- | --- | --- IRussian-olive, | --- | --- 
Walrees ከ | | Rocky Mountain | | 
| i i juniper. i | 
|| ' ' ' ' 
I I I ' ' 
See footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


1 Trees having predicted 20-year average heights, in feet, of-- Gë 


' 
Soil name and | ] | ! 
map symbol i «8 | 8-15 
' 1 
፡ LI 


' ' 
| 16=25 | 26-35 | 235 
| i | 
យ ពកយ 73237 
i i i i | 
Wr, WS-----------— I መመሙ ! --- IRussian-olive, i --- | === 
Werlog | ì | Rocky Mountain d | 
i | | juniper. I i 
' ' ' ' ' 
1 1 ' ' 1 


ር ኣባ 8 ው 8 ይ ው ይች DAE EEN EE E ESA 
* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 8.--RECREATIONAL DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 


"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 
= 
Soil name and | Camp areas | Picnic areas j Playgrounds | Paths and trails 
map symbol | i I | 
| ! i i 
xs ገሽ ںیہ‎ ን ار مھ‎ የሙ፦ሥ JEN COMO OI E MG 
፥ ' ' 1 
1 4 1 I 
Ap, As---------------- ISevere: iSevere: ISevere: iSevere: 
Apishapa 4 floods, | floods, | floods, | dusty, 
| too clayey. | too clayey. | too clayey. | too clayey. 
' 1 ' u 
រ 1 ' I 
ATË: | | 1 ! 
Atrac---------------- IModerate: IModerate: Severe ¡Moderate 
i slope, i slope, i slope. | 7 
! dusty. ! dusty. | I 
1 1 1 tf 
Florita-------------- IModerate: IModerate: I Severe ISlight. 
! slope. | slope. | slope. I 
t t ' ' 
1 1 1 l 
Travessilla---------- ¡Severe: iSevere: ¡Severe ¡Moderate: 
| depth to rock, | depth to rock, | depth to rock, | slope. 
| slope. | slope. | slope I 
' ' ' 1 
y H I 1 
Av-------------------- !Slight--------------- !Slight--------------- !Moderate: iSlight. 
Avalon i | | slope. i 
1 1 ' 1 
រ 1 1 I 
Ax----------- me iSlight--------------- iSlight--------------- ¡Severe: ¡Slignt. 
Avalon i | | slope. ከ 
( H . ' ' 
' 1 0 I 
Ay-------------------- | Moderate: | Moderate: iModerate: IModerate: 
Avalon | dusty. | dusty. I dusty. | dusty. 
' 4 ' ' 
1 1 | ‘ 
AZ*; | i | | 
Avalon--------------- iSlight--------------- iSlight--------------- ¡Moderate: iSlight. 
| | | slope. | 
° i i i I 
Sheppard------------- IModerate: ¡Moderate: IModerate: j | Moderate: 
i too sandy. | too sandy. | too sandy, | too sandy. 
| | | slope. | 
| i ' | 
Shiprock------------- ISlight--------------- ISlight--------------- iModerate: ISlight. 
| ! | slope. i 
| | ) | 
BAR. | H | ! 
Badland i | | 
i | | i 
BB*: | j ' [ 
Badland. | | | 
1 ' ' 1 
I 1 1 ' 
Monierco------------- ISevere: iSevere: ¡Severe: iSlight. 
i depth to rock. I depth to rock. i depth to rock. | 
1 ' 1 t 
I 1 1 | 
Rock outerop. | i i 
' ' ' 0 
1 1 I I 
BC*: | | ! ' 
Badland. i | | | 
| i i | 
Rock outcrop. | | | 
4 $ រ ' 
1 I 1 1 
Persayo-------------- ISevere: iSevere: (Severe: ISevere 
| slope, | slope, i depth to rock, i slope 
| depth to rock. | depth to rock. i slope. | 
1 1 H ' 
1 1 4 I 
Be-------------------- (Severe: iModerate: ¡Severe ¡Moderate 
Beebe i floods. | too sandy. i floods. | too sandy. 
1 1 1 1 
1 1 | ' 
Bf-------------------- ISevere: (Moderate: ISevere IModerate 
Beebe Variant i floods. | floods, | floods. | wetness, 
| | wetness, i | too sandy, 
| | too sandy. i | floods. 
1 ' ' 
I | 1 


See footnote at end of table. N 
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I 
Soil name and | Camp areas | Picnic areas | Playgrounds 
1 រ 1 ' 
map symbo ' ' l 
٦ uS P yn y غو ریو‎ EE NU AT GE 
t i ' 
1 l 1 
Bk, Bm---------------- iModerate: iModerate: ¡Severe 
Blackston | small stones, I small stones, j small stones. 
! dusty. | dusty. i 
1 1 1 
BP*: | | | 
Blackston------------ IModerate: | Moderate: ISevere 
I small stones, i small stones, i small stones. 
| dusty. | dusty. | 
1 1 1 
1 t I 
Farb----------------- ISevere: iSevere: ISevere 
i depth to rock, i depth to rock, I depth to rock, 
| slope. I slope. i slope. 
' 1 1 
BRE: ! | 
Blaneot-------------- | Moderate: i Moderate: i Moderate: 
| peres slowly, | peres slowly, | slope, 
| dusty. | dusty. | too clayey, 
! 1 | dusty. 
1 1 1 
Fruitland------------ ISlight--------------- ISlight-—-------------- iModerate: 
| | ! slope. 
| | | 
BT*: i | | 
Blaneot-------------- iModerate: ¡Moderate: ¡Moderate: 
: i peres slowly, | peres slowly, | slope, 
| dusty. | dusty. | too clayey, 
| | | dusty. 
| | | 
Notal---------------- i Moderate: i Moderate: | Moderate: 
| peres slowly. | peres slowly. | peres slowly. 
4 1 1 
1 1 1 
BU------ -----ዴዴ-መ-- መመመ iModerate: i Moderate: IModerate: 
Buckle | peros slowly, i peres slowly, i slope, 
| dusty. | dusty. | dusty. 
] 1 1 
1 1 1 
Da, Db, Do------------ iModerate: ¡Moderate: ¡Moderate: 
Doak | dusty. | dusty. í dusty. 
1 1 1 
1 I I 
Dd-------------------- | Moderate: | Moderate: | Moderate: 
Do ak | too clayey. | too clayey. | too clayey. 
1 1 U 
DN: | | | 
Doak----------------- | Moderate: (Moderate: ¡Moderate: 
i dusty. | dusty. i dusty. 
1 1 1 
1 I LI 
Avalon--------------- IModerate: iModerate: ¡Moderate: 
i dusty. | dusty. i slope, 
i i I dusty. 
' 
055 ; | I | 
Doak----------------- IModerate: iModerate: iModerate 
i dusty. | dusty. | dusty. 
' 1 1 
I I 1 
Sheppard------------- IModerate: IModerate: ISevere: 
| too sandy, | too sandy, ì slope. 
i slope. | slope. | 
1 ' 
1 I ' 
Shiproeck------------- iSlight--------------- iSlight--------------- iModerate: 
| | | slope. 
i | | 
Du*: | | | 
Doak----------------- ¡Moderate: ¡Moderate: IModerate 
| dusty. i dusty. i dusty. 
4 H ' 
1 រ 1 
Uffens--------------- iSlight --------------- iSlight --------------- iSlight------------ 
t 
Dw*: I ! 
Doak----------------- | Moderate: iModerate: | Moderate: 
| dusty. | dusty. | Slope, 
| | | dusty. 
LI ' i 
i 1 1 


See footnote at end 
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of table. 
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Paths and trails 


一 一 一 一 一 -一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 站 一 一 一 一 一 一 一 一 一 一 一 -一 一 一 一 一 一 一 一 一 


Moderate: 
small stones, 
dusty. 


Moderate: 
small stones, 
dusty. 


derate: 
usty. 


co 


oderate: 
too clayey. 


Moderate: 


o 
dusty. 


Moderate: 
dusty. 


«tro 
o 
o 
a 
ល 
5 
a 
< 


i Moderate: 
dusty. 
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Soil name and 
map Symbol 


Dw*; 


Uffens--------- 


DZË, 
Dune land 


Rock outcrop. 


FP*, 
Fluvaquents 


Fruitland 


FX*: 


Fruitland------ 


Persayo-------- 


Sheppard------- 


Fy*: 


Fruitland------ 


Slickspots. 


Green River 


GYM: 
Gypsiorthids. 


Badland. 


Stumble-------- 


H 
' 
' 
1 
H 
' 
' 
' 
' 
1 
D 
' 
, 
' 
' 
' 
1 


1 
1 
' 
' 
' 
' 
' 
1 
V 
' 
1 
1 
1 


1 
1 


TABLE 8.--RECREATIONAL DEVELOPMENT--Continued 


Camp areas 


Slight---------- 


depth to rock, 


slope. 


Severe: 
slope, 


depth to rock. 


Moderate: 
wetness. 


Moderate: 
dusty. 


Moderate: 
dusty. 
Severe: 


slope. 


Severe: 
slope, 


depth to rock. 


Severe: 
slope. 


Moderate: 
dusty. 


Severe: 
floods. 


Moderate: 
too sandy. 


See footnote at end of table. 


e 
slope, 
d 


Moderate: 
dusty. 


Moderate: 
dusty. 


Severe: 
slope. 


Severe: 
slope, 


Severe: 
slope. 


Moderate: 
dusty. 


' 

រ 

k 

' 

1 

| 

' 

1 

' 

1 

| 
iModerate: 
i floods, 
i wetness. 
4 
' 
' 
1 
' 
I 
U 
I 
' 
1 
1 
L 
1 
1 
' 
' 
រ 
' 


Moderate: 
too sandy. 


depth to rock. 


Slight 


Slight 


Playgrounds 


Moderate: 


slope. 


Severe: 


depth to rock, 
slope. 


Severe: 


depth to rock, 
slope. 


Moderate: 


slope. 


Moderate: 


wetness. 


Moderate: 


dusty. 


Severe: 


slope. 


Severe: 


slope. 


Severe: 


depth to rock, 
slope. 


Severe: 


slope. 


Moderate: 


dusty. 


Severe: 


floods. 
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Moderate: 
slope. 


Moderate: 
too clayey, 
slope, 
dusty. 


Slight. 
Slight. 


Moderate: 
wetness. 


| 

| 

| 

I 

I 

t 

t 

t 

| 

! 

| 

| 

i 

| 

' 

' 

t 

i 

! 

i 

4 

V 

t 

រ 

i 

i 

1 

t 

| 

i 

1 

| 

1 

| 

1 

I 

1 

1 

i 

1 

| 

! 

1 

| 

| 
IModerate: 
| dusty. 

1 

រ 
IModerate: 
| dusty. 

| 
| 
V 
' 
t 
| 
i 
1 
| 
| 
' 
i 
' 
1 
i 
i 
1 
I 
1 
V 
1 
1 
1 
1 
| 
1 
上 
i 
i 
| 
' 
' 
d 
I 
1 
V 
! 
1 
V 
1 
1 
| 
t 
1 
V 
i 
i 
| 
I 


Moderate: 
slope. 


Moderate: 
too clayey, 
slope, 
dusty. 


Moderate: 
too sandy, 
slope. 


Slight. 


Moderate: 
dusty. 


Moderate: 
floods. 


Moderate: 


១ 
too sandy. 
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I 
Soil name and | 
map symbol i 

រ 

| 


777 ው ር = 一 
| | i ì 
HA*: | | 1 | 
Haplargids. t ' ' | 
1 1 1 1 
l t 1 1 
Blackston------------iSevere: iSevere: iSevere: i Moderate: 
i slope. | slope. i slope. | Slope. 
' 1 ' 1 
| រ 1 I 
Torriorthents. I | | [ 
i i i i 
ዘሀ5; ! ! | i 
Huerfano--------- ----|Severe: ISevere: iSevere: iSlight. 
i depth to rock. | depth to rock. | depth to rock. I 
' ፥ 1 ' 
I ' I 1 
Muff-------------- | Moderate: | Moderate: i Moderate: iModerate: 
i peres slowly, | peres slowly, i slope, | dusty. 
| dusty. | dusty. | peres slowly, i 
i i | depth to rock. | 
1 | 
t 1 ' I 
Uffens------------ iSlight------------ ISlight------------ IModerate: iSlight. 
! | slope. ' 
| i I | 
Ma----------------- i Moderate: ‘Moderate: | Moderate: ¡Moderate: 
May queen i too sandy. | too sandy. | too sandy. | too sandy. 
^ 1 ' ' 
' 1 1 ' 
MO----------------- ISevere: ISevere: tSevere: islight. 
Monierco i depth to rock. i depth to rock. i depth to rock. i 
1 1 ' ' 
I រ 1 I 
PO----------------- | Moderate: iModerate: iModerate: IModerate: 
Penistaja i dusty. | dusty. i slope, | dusty. 
| i | dusty. | 
t 1 1 ፥ 
PP*: | | I i 
Penistaja--------- iModerate: IModerate: iModerate: IModerate: 
i dusty. | dusty. i slope, | dusty. 
| | | dusty. | 
i i ! i 
Buckle------------ ‘Moderate: Moderate: i Moderate: i Moderate: 
| peres slowly, i peres slowly, i slope, I dusty. 
| dusty. | dusty. | peros slowly, I 
| | | dusty. I 
| | | ' 
PT*: | i | | š 
Penistaja--------- IModerate: IModerate: iModerate: IModerate: 
| dusty. i dusty. t slope, i dusty. 
! 1 | dusty. | 
| | i I 
Travessilla------- ISevere: iSevere: iSevere: IModerate: 
i depth to rock. I depth to rock. i depth to rock, i dusty. 
| ! | 51058. | 
| | i I 
PX*, | | | I 
Pits | I | | 
1 1 រ ' 
TI 1 1 1 
RA. | ! ! ' 
Riverwash | | ! | 
i | i i 
RO*, | | | I 
Rock outcrop ' | | [ 
' 1 1 1 
1 t រ I 
RT*: i | | i 
Rock outcrop. | | | | 
t 1 ' 1 
' I 1 I 
Travessilla------- ISevere: iSevere: iSevere: iSevere: 
i depth to rock, | depth to rock, | depth to rock, I slope. 
i slope. i slope. i slope. I 
上 1 1 1 
' 1 I I 
Weska------------- iSevere: iSevere: iSevere: ¡Severe: 
depth to rock, depth to rock, | depth to rock, | slope. 
1 V 
i | 


H 
1 
| slope. 
1 
1 


See footnote at end of table. 


slope. 


slope. 
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Soil name and 
map symbol 
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". تد سوا‎ i 

| | 

SB*: i | 

Sheppard------------- iSevere: | 

| slope. i 

| ! 

i 1 

Badland. | | 
' 

SCH: | ! 

Sheppard------------- | Moderate: | 

| too sandy. ' 

| i 

| i 

Huerfano------------- ISevere: i 

| depth to rock. | 

1 4 

1 1 

Notal---------------- IModerate: ' 

| peres slowly. i 

' រ 

Sd*; | ! 

Sheppard------------- ¡Moderate: | 

| too sandy. | 

' ' 

1 1 

Mayqueen------------- | Moderate: | 

| too sandy. | 

| i 

i | 

Shiprock------------- iSlight--------------- | 

1 ' 

' | 

Sh-------------------- ¡Moderate: i 

Shiprock | too sandy. | 

1 1 

1 1 

Sk-------------------- | Moderate: | 

Shiprock | too sandy. | 

፥ ፡ 

| I 

Sm-------------------- !Slight--------------- ! 

Shiprock ' ' 

t ' 

4 1 

SO ISlight--------------- [ 

Shiprock I | 

t ' 

E 1 

Sp—------------------- !Slight--------------- | 

Shiprock | ' 

រ ' 

l 1 

Sr-------------------- iSlight--------------- | 

Shiprock Variant i | 

| 1 

I D 

St-------------------- | Moderate: i 

Stumble | too sandy. | 

U ' 

I ' 

SEE IModerate: | 

Stumble | too sandy. i 

፡ 1 

I ! 

SV-------------------- ¡Moderate: | 

Stumble i too clayey. II 

រ 1 

' ' 

1 | 

SHË: | I 

Stumble-------------- i Moderate: | 

| too sandy. | 

1 U 

| | 

Fruitland------------ iSlight--------------- i 


4 
l 
i 


See footnote at end of table. 


——— FH aT 


Picnic areas 


derate: 
oo sandy. 


cto 


Se 
depth to rock. 


Moderate: 


o 
percs slowly. 


Moderate: 


o 
too sandy. 


Moderate: 
too sandy. 


Moderate: 


o 
too sandy. 


Moderate: 
too sandy. 


Slight--------------- 


Moderate: 
too sandy. 


Moderate: 
too clayey. 


Moderate: 
too sandy. 


Playgrounds 


ooo 


Severe: 
slope. 


' 
1 
1 
1 
1 
1 
t 
' 
' 
Moderate: 
too sandy, 
slope. 
e 
depth to rock. 
' 
1 
iModerate: 
peres slowly. 
LI 


Severe: 
slope. 


Moderate: 
oo sandy, 


lope. 


I 
| 
' 
| 
| 
I 
i 
i 
8 
' 
' 
[ 
| 
| 
| 
| 


° 
t 
s 
| 

i Moderate: 
slope. 


Moderate: 
too sandy. 


' 
| 
i 
i 
| 
IModerate: 

i slope, 

I too sandy. 
' 

1 


rSlight 
' 
1 
1 


IModerate: 


i slope. 
1 
1 
ISevere: 


i slope. 


derate: 
lope, 
oo sandy. 


' 
፥ 
| 
1 
¡Mo 
ìs 
t 


d 
I 
IModerate: 
| slope, 

too clayey. 


Moderate: 
slope, 
too sandy. 


IModerate: 


i slope. 
' 
i 
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Paths and trails 


Moderate: 
too sandy, 
slope. 


Moderate: 
too sandy. 


Slight. 


Slight. 


Moderate: 


° 
too sandy. 
Moderate: 

.too sandy. 


Slight. 


Moderate: 


o 
too sandy. 
Moderate: 

too sandy. 


iSlight. 


Slight. 


Slight. 


(Slight. 


Moderate: 


° 
too Sandy, 
Moderate: 

too sandy. 


Moderate: 
too clayey. 


Moderate: 


' 
|] 
1 
' 
' 
i 
' 
1 
I 
| 
I 
I 
I 
M 
1 
| 
| 
រ 
1 
' 
1 
I 
1 
I 
j too sandy. 
' 

I 

፥ 

1 

1 

1 

t 

1 

1 

I 
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A E 3“. fee SER BEY ہ6‎ s5 E CEU FI E 
Soil name and i Camp areas i Picnic areas | Playgrounds | Paths and trails 
map symbol | i i ' 
—— — — یج‎ he 
| ' ' ' 
SX*: i | i i 
Stumble-------------- IModerate: iModerate: iModerate: ¡Moderate: 
| too sandy. | too sandy. | slope, | too sandy. 
| i | too sandy. i 
1 1 ' 1 
4 1 1 1 
Notal---------------- IModerate: IModerate: (Moderate: ¡Moderate: 
| peres slowly, | peres slowly, | peres slowly, | too elayey. 
| too clayey. | too clayey. | too clayey. i 
1 ' ' 上 
52* ; | ! ! | 
Stumble-------------- IModerate: iModerate: IModerate: ¡Moderate: 
i too sandy. | too sandy. i slope, | too sandy. 
| i ! too sandy. ! 
| ' ' 1 
1 I i I 
Slickspots. i | | i 
i ! i | 
TAR: i i | i 
Travessilla---------- ISevere: ISevere: ISevere: IModerate: 
I depth to rock, î depth to rock, | depth to rock, i slope. 
| slope. | slope. | slope. | 
' ' 1 ' 
1 រ 1 ۶۴ 
Weska---------------- ISevere: ISevere: ISevere: IModerate: 
| depth to rock, I depth to rock, | depth to rock, i too clayey, 
' ' 1 
| slope. | slope. | slope. slope. 
Rock outcrop. i i | i 
| i | ' 
Tp-------------------- |51.4.ሺ፳ከክመመመመመመመመመ--መመመሙ {Slight--------------- iModerate: iSlight. 
Turley | i I too clayey. | 
1 1 ' 1 
' 1 I ' 
Tr, Ts---------------- iSlight--------------- ISlight--------------- | Moderate: ISlight. 
Turley | | | slope, | 
| i | too clayey. | 
' ' 1 1 
1 | 1 I 
Tt-------------------- | Moderate: i Moderate: | Moderate: IModerate: 
Turley | wetness. | wetness. | wetness. | wetness. 
' 1 1 1 
1 L 1 I 
Tv*: I i i I 
Turley--------------- iSlight--------------- }Slight--------------- iModerate: (Slight. 
! i | too clayey. i 
' ' 1 
' t ' | 
Slickspots. | i i i 
1 1 1 I 
TW*: | | | | 
Twick---------------- ¡Severe: ISevere: ISevere: IModerate: 
i slope, | slope, i large stones, | slope, 
i large stones, | depth to rock. | depth to rock, i too clayey. 
| depth to rock. | | slope | 
រ ' ፡ 1 
I I 1 I 
Silver--------------- ISevere: IModerate: iSevere: iSevere: 
i large stones. i large stones. | large stones. | large stones. 
1 1 1 H 
t 1 | I 
Wa-------------------- iSevere: ¡Moderate: ¡Severe ¡Moderate: 
Walrees | floods. | floods, | floods. | floods, 
1 + 1 ' 
1 i wetness. 1 i wetness. 
1 1 1 ' 
1 I 1 ) 
Wr-------------------- i Moderate: | Moderate: | Moderate: ¡Moderate: 
Werlog | wetness. i wetness. | wetness. | wetness. 
£ 1 1 ' 
1 1 1 1 
WSs-------------------- iModerate: | Moderate: IModerate: IModerate: 
Werlog | wetness. | wetness. | wetness. | wetness. 
' ፥ ፥ i 
I 1 1 1 
Yo-------------2------- iSevere: IModerate: ISevere IModerate: 
Youngs ton | floods. i floods. | floods. | floods. 
1 ' ' 
I 1 LI 


* See da 


scription 


of the map unit 


for composition and behavior characteristics of the map unit. 
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TABLE 9.--BUILDING SITE DEVELOPMENT » 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 


EE TC کے‎ ណាស ន 
Soil name and | Shallow | Dwellings i Dwellings i Small i Local roads 
map symbol [ excavations | without | with ከ commercial | and streets 
' | basements i basements I buildings | 
I i 1 I 1 
i | i I 1 
Ap, As---------- iSevere: Severe: i Severe: i Severe: i Severe; 
Apishapa | wetness, i floods, i floods, i floods, i floods, 
i too clayey, I wetness, i wetness, I wetness, i wetness, 
i floods. i Shrink-svell. i Shrink-svell. i shrink-swell. i shrink-swell. 
d 1 t 1 រ 
1 1 1 | 1 
ል፲*; i | | I i 
Atrae---------- IModerate: IModerate: iModerate: iSevere: IModerate: 
| slope. i shrink-suell, i Shrink-svell, i Slope. i shrink-swell, 
ì i slope, i slope, ! i low strength, 
| | low strength. i low strength. I | slope. 
| ፡ ' ' 1 
I I 1 I I 
Florita-------- ISevere: Moderate: IModerate--—----- iSevere: | Moderate 
i eutbanks cave. | slope. i i Slope. i slope. 
1 t ' | រ 
1 ፥ 1 1 | 
Travessilla------|Severe: iSevere: iSevere: ISevere: iSevere: 
i depth to rock, | depth to rock, | depth to rock, ! depth to rock, i depth to rock, 
! slope. i slope. | slope. i slope. | slope. 
U ' ' ' 
t | t I I 
Av-------------- ISlight---------- ¡Moderate: iSlight---------- iModerate: iModerate: 
Avalon | i frost action, H i frost action, i lon strength, 
| | low strength. | | low strength. | frost action. 
1 t ' 1 1 
1 1 1 1 1 
Ax-------------- iSlight---------- IModerate: ISlight---------- ¡Moderate: ¡Moderate: 
Avalon i | frost action, ' i slope, i low strength, 
| | low strength. | i frost action, | frost action. 
I | | i low strength. | 
1 1 ' 1 t 
t 4 i LI ' 
Ay-------------- iSlight---------- IModerate: iSlight—--------- ¡Moderate: ¡Moderate: 
Avalon | | frost action, | | frost action, i low :strength, 
| | low strength. | t low strength. i frost action. 
' ' DH 1 រ 
t រ ' I | 
AZ*: | ! ! i i 
Avalon--------- ISlight---------- iModerate: iSlight---------- IModerate: IModerate: 
i i frost action, | | frost action, I low strength, 
i i low strength. ከ i low strength. i frost action. 
| 1 LI i 1 
| I 1 1 | 
Sheppard------- ISevere: ISlight---------- iSlight---------- (Moderate: (Slight. 
i cutbanks cave. | | |. slope. ከ 
| 1 ' 1 ' 
t ፥ ፥ រ i 
Shiprock------- iSlight---------- iSlight---------- iSlight---------- iSlight----------- iSlight. 
H I 
1 
DAS, | 
Badland H 
| 
1 
BB*: | 
Badland. | 
i 
1 
Monierco------- iSevere: Moderate: Moderate: Moderate: Moderate: 
depth to rock. depth to rock. depth to rock. depth to rock, depth to rock, 
slope. lov strength. 


Rock outerop. 


BC*: 
Badland. 


Rock outcrop. 


Persayo-------- iSevere: Severe: Severe: Severe: Severe: 
| slope. slope. slope. slope. slope, 
| low strength. 
' 
L 
Be-------------- iSevere: Severe: Severe: Severe: Severe: 
Beebe floods, floods. floods. floods. floods. 


See footnote at 


cutbanks cave. 


end of table. 


SAN JUAN COUNTY, NEW MEXICO, EASTERN PART 


Soil name and 
map symbol 


Blackston 


BPË: 
Blackston 


BR*: 
Blancot---------- 


Fruitland-------- 


125 


TABLE 9.--BUILDING SITE DEVELOPMENT--Continued 


| too clayey. 
| 


shrink-swell, 
low strength. 


ሦ ሙች. aoe gee MW N ከ 
i Shallow i Dwellings 
| excavations i without 
| | basements 
ueri rre ues 07 
| | 
ISevere: ¡Severe: 
| vetness, i floods. 
| cutbanks cave. | 
| [1 
| t 
ISevere: IModerate: 
| eutbanks cave. | large stones. 
' ' 
1 1 
iSevere: iModerate: 
| eutbanks cave. | large stones. 
1 1 
' ' 
D 1 
| | 
ISevere: IModerate: 
| eutbanks cave. | large stones. 
1 1 
| | 
ISevere: iSevere: 
| depth to rock, | depth to rock, 
i slope. i slope. 
| i 
i i 
iSevere: ¡Moderate: 
I cutbanks cave. | low strength, 
| | shrink-swell. 
| 1 
t 1 
ISlight—---------- ¡Severe: 
i | slope. 
| | 
| | 
ISevere: IModerate: 
| cutbanks cave. i low strength, 
| t shrink-swell. 
1 ' 
1 1 
IModerate: ¡Severe: 
' 
) 
1 
I 
1 
1 
H 


ISlight----------- 


ISlight 


See footnote at end of table. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
frost action, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
large stones. 


Severe: 
depth to rock, 


large stones. 


Moderate: 


arge stones. 


Moderate: 
slope, 
large stones. 


o 
l 


A 5... | 
Dwellings | Small | Local roads 
vith I commercial i and streets 
basements i buildings 1 
យាយ យយ ው መቸ ውን 
1 
1 
Severe: Severe: ISevere: 
floods, floods. | floods. 
wetness. I 
1 
1 
Moderate: Moderate: IModerate: 
large stones. large stones. | large stones. 
' 
1 
Moderate: Moderate: ¦ Moderate: 
large stones. slope, I large stones. 
' 
I 
| 
1 
$ 
1 
1 
1 
' 
I 
' 
| 
' 
1 
I 
' 
۲ 


slope. 


Moderate: 
low strength, 
shrink-svell. 


Slight----------- 


Moderate: 
low strength, 
shrink-swell. 


Severe: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Severe: Severe: 
depth to rock, depth to rock, 
slope. slope. 
Moderate: Severe: 
low strength, low strength. 
shrink-swell. 
¡Moderate: Slight. 
slope. 
Moderate: Severe: 
low strength, low strength. 
shrink-swell. 
Severe: Severe: 
shrink-swell, shrink-swell, 


low strength. low strength. 


Severe: 


ow strength. 


' 
4 
' 
۱ 
1 
I 
' 
1 
' 
' 
1 
| 
1 
1 
1 
I 
' 
1 
' 
' 
t 
1 
| 
| 
t 
1 
1 
i 
Moderate: ¡Se 
shrink-swell, Ll 
low strength. | 
V 
1 
iSevere: 

| low strength. 

' 

| 

1 

| 

| 

' 

' 

) 

1 

1 

1 

L: 

| 

| 

| 

1 

| 

1 

| 

1 

' 

I 

' 

1 

| 

1 

1 

1 

| 

I 

' 

I 

' 

) 


' 
| 
I 
1 
| 
| 
1 
' 
+ 
1 
1 
1 
1 
1 
' 
1 
1 
1 
' 
' 
I 
' 
រ 
| 
I 
¡Moderate: 
I shrink-swell, 
' 
LI 
1 
1 
1 
| 
1 
LI 
1 
| 
, 
' 
' 
1 
1 
1 
| 
i 
' 
1 
' 
1 
' 
1 
' 
1 
1 
1 
' 
' 
' 


Ho 


low strength. 


vere: 
ow strength. 


Moderate: 
shrink-swell, 
low strength, 


ro 


slope. 
Moderate: Severe: 
shrink-swell, low strength. 


low strength. 


vere: 
ow strength. 


Moderate: 
shrink-swell, 
low strength. 


Ho 


iModerate: Moderate 
| slope, low strength, 
frost action, frost action. 


low strength. 


vere: 
ow strength. 


+0 


shrink-swell, 


' 
上 
1 
i 
' 
| 
iModerate: 
' 
I 
| low strength. 
' 
I 
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TABLE 9.--BUILDING SITE DEVELOPMENT--Continued 


SOIL SURVEY 


Tr O A yN ES DEER M MODELLE E 
Soil name and | Shallow i Dwellings | Dwellings i Small i Local roads 
map symbol | excavations i without | with | commercial | and streets 
| | basements | basements H buildings | 
SE Ee ሚር  ጨታጭኤ > سی مج‎ 1 យ opty See |] ሙር ነና 1 EO Saba 
| | | I ' 
GEM | i i | | 
Sheppard------- ISevere: IModerate: IModerate i Severe | Moderate: 
| cutbanks cave. | slope. i slope. i slope. i slope. 
1 1 1 1 ' 
l 1 D 1 1 
Shiprock------- iSlight---------- iSlight----------- iSlight---------- iSlight---------- iSlight. 
' ' ' ' 上 
! 1 1 ' ' 
Du*: ' i ! | | 
Doak----------- iSlight---------- IModerate: i Moderate: i Moderate: ISevere: 
| | Shrink-swell, i shrink-svell, i shrink-swell, | low strength. 
i i low strength. i low strength. i low strength. | 
i | | i i i 
Uffens--------- iSlight---------- iModerate: IModerate: | Moderate: ¡Severe: 
| | shrink-swell, | shrink-swell, i shrink-swell, i low strength. 
H i low strength. | low strength. I low strength. | 
1 1 1 ' 1 
l l 1 | 1 
Dw*: | | | | | 
Doak----------- iSlight---------- | Moderate: | Moderate: i Moderate: ¡Severe: 
| | shrink-swell, | shrink-swell, | shrink-swell, i low strength. 
| | low strength. i low strength. i low strength, 1 
i | JI i slope. 2 
| | ! i | 
Uffens----------- iSlight----------- IModerate: IModerate: IModerate: ISevere: 
| | shrink-svell, | shrink-svell, I shrink-swell, i low strength. 
| | low strength. i low strength. 4 low strength, 1 
| | | i slope. i 
' t រ 1 1 
I ' i 1 1 
DZ*, ! 1 ! ! ' 
Dune land I I | ' i 
| | | i [ 
FA*: | | | ' i 
Farb------------- ¡Severe: ¡Severe: ¡Severe: ¡Severe: ¡Severe: 
i depth to rock, | depth to rock, | depth to rock, | depth to rock, i depth to rock, 
i slope. i slope. | slope. | slope. i slope. 
U ' 1 t រ 
1 I I ' 1 
Persayo---------- ¡Severe: ¡Severe: iSevere: ¡Severe: iSevere: 
| Slope. t Slope. i Slope. | slope. | slope, 
i ከ i i i low strength. 
| 1 ' U ) 
| 1 1 1 1 
Rock outerop. | | | i i 
1 1 1 1 1 
1 I 1 [ I 
FP*, i i | I | 
Fluvaquents | i l | H 
1 ' ' U 1 
I 1 ' LI LI 
Fr, Fs------------ iSlight----------- iSlight----------- iSlight—---------- iSlight------------ iSlight. 
Fruitland | | i I | 
| | | | | 
Ft---------------- iSevere: IModerate: iSevere: iModerate: IModerate: 
Fruitland | wetness. | wetness. i wetness. | wetness. | wetness. 
| 1 ' ' t 
| I 1 1 1 
Fu---------------- iSlight----------- iSlight----------- iSlight----------- iSlight-—----------- iSlight. 
Fruitland | | | | | 
| 4 ' ' ' 
I 1 | 1 1 
Fw---------------- ISlight------ o iSlight----------- ISlight----------- (Moderate: iSlight. 
Fruitland | | | i slope. i 
1 ' ' t I 
l $ 1 1 1 
FX*: i | | I i 
Fruitland-------- (Severe: (Severe: iSevere: iSevere ¡Severe: 
i slope. | slope. | slope. t slope. i slope. 
' LI ۶ | | 
TI I 1 | 1 
Persayo---------- ISevere: ¡Severe: ¡Severe: ¡Severe: iSevere: 
i Slope. i slope. | slope. i slope. | slope, 
i | | ከ | low strength. 
' 1 t 1 1 
1 I 1 1 1 
Sheppard--------- iSevere: iSevere: ISevere: ISevere: ¡Severe: 
i eutbanks cave, | slope. i slope. i slope. i slope. 
i slope. | i I | 
1 1 1 ' ' 
I 1 1 I 1 


See footnote at end of table. 
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Soil name and 
map symbol 


Fyt: 
Fruitland 


Slickspots. 
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መው መው መጨ ው  nsME[Ü [sr sr Y si I . I جو‎ 
U 1 ' 1 | 
i Shallow | Dwellings | Dwellings I Small ከ Local roads 
| excavations ' without i with i commercial i and streets 
| | basements i basements | buildings i 
= 687ر مرف‎ 
' ' ' ' 
' 1 1 l 
| ! ! | 
Slight----------- iSlight----------- iSlight----------- iSlight------------ iSlight. 
Severe: Moderate: Moderate: Moderate: Moderate: 
small stones, shrink-svell. shrink-svell. shrink-svell, 


Green River 


GY*: 
Gypsiorthids. 


Badland. 

Stumble---------- 
HAM: 

Haplargids. 


Black ston-------- 


Torriorthents. 


HUA: 
Huerfano--------- 


Penistaja 


PP*: 
Penistaja 


Buckle 


PT*: 
Penistaja 


cutbanks cave. 


Severe: 

floods, 
wetness, 
cutbanks cave. 


Severe: 
cutbanks cave. 


Severe: 
cutbanks cave, 
small stones, 
slope. 


Severe: 
depth to 


Moderate: 
depth to 


iSlight 


(Severe: 
cutbanks cave. 
¡Severe: 


depth to rock. 


iSlight-—---------- 


‘Slight ----------- 


See footnote at end of table. 


Moderate: 
shrink-suell, 
low strength, 
depth to rock. 


Moderate: 
shrink-swell. 


shrink-swell, 
low strength. 


epth to rock. 


¡Moderate: 
shrink-swell. 


IModerate: 
I shrink-swell. 


¡Moderate: 

i shrink-swell, 
| low strength. 
' 
i 
' 


1 
IModerate: 


I shrink-swell. 
' 
1 


Severe: 
floods, 


wetness. 


vere: 
epth to rock. 


20 


Moderate: 
depth to rock, 
s 


hrink-swell. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell. 


Severe: 


' 

' 

' 

' 

I 

| shrink-swell. 
1 

I 

' 

! 

| floods. 


¡Moderate: 
slope. 


Severe: 
slope. 


Moderate: 
depth to rock, 
low strength, 
shrink-swell. 


Moderate: 
slope, 
shrink-swell. 


Moderate: 
shrink-swell, 
low strength. 


¡Slight 


Moderate: 
depth to rock, 
slope. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
low strength. 


derate: 
hrink-swell. 


no 


low strength. 


Severe: 
floods. 


Slight. 


Severe: 
slope. 


Severe: 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Severe: 
low strength. 


Slight. 


Moderate: 
depth to rock, 
low strength. 


Moderate: 
shrink-swell. 
Moderate: 


shrink-swell. 


Severe: 
low strength. 


Moderate: 
shrink-swell. 
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ውን የር መመመ ትከ ድመ ረ ቸር መመመ መመመ 
Soil name and ! Shallow | Dwellings Dwellings 
map symbol | excavations | without with 

i | basements basements 


PTË: 
Travessilla------ | 


PXË. 
Pits 


| 

! 

4 

1 

1 

1 

) 

RA*, [ 
Riverwash | 
' 

1 

RO*, ! 
Rock outcrop | 
1 

1 

1 

I 

1 

1 

1 


RTË: 
Rock outerop. 


Travessilla------ i 


SB*: 
Sheppard--------- I 


H 
۱ 
1 
1 
' 
Badland. | 
1 
1 
| 
1 
1 


56ጾ: 
Sheppard--------- I 


Huerfano--------- | 


Sd*: 
Sheppard--------- 


Mayqueen--------- | 


| 


Shiprock--------- d 


Sh, Sk, Sm, So----i 
Shiprock 


Shiprock Variant ! 

' 

I 

A A | 
Stumble | 


Su---------------- i 
Stumble 


TABLE 9.--BUILDING SITE DEVELOPMENT--Continued 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
cutbanks 
slope. 


cave, 


Severe: 
cutbanks 


Severe: 
depth to 


Moderate: 
too clayey. 


Severe: 
cutbanks cave. 


Severe: 
cutbanks cave. 


Slight---------- 


Severe: 
cutbanks cave. 


Severe: 
cutbanks cave. 


See footnote at end of table. 


Severe: 


e 
depth to rock. 


evere: 
depth to rock, 
slope. 


oderate: 
shrink-swell, 
low strength, 
depth to rock. 


vere: 
hrink-swell, 
ow strength. 


+00 


ISlight----------- 
1 . 

1 
iSlight----------- 
1 

| 
"یھ 
' 

t 


ISlight----------- 


Severe: 
depth to rock. 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
slope. 


Severe: 
depth to rock. 


Severe: 
shrink-swell, 
low strength. 


!Slight----------- 
LI 
1 
!Slight----------- 
1 


1 
!Slight----------- 


Small 
commercial 
buildings 


vere: 
epth to rock. 


an 


lope. 


IModerate: 
slope. 


រ 

1 

I 

IModerate: 

| depth to rock, 
i low strength, 
| shrink-swell. 
' 

' 

t 

1 

! 

| 

1 


Severe: 
shrink-suell, 
low strength. 


I 
iModerate: 


i slope. 

' 

' 

IModerate: 

i slope. 

' 

፥ 
ISlight------------ 
' 

' 


ISlight------------ 
' 


IModerate: 

i slope. 

Tn 

TË 
ISlight------------ 
i 
ISlight------------ 
' 


t 
' 
I 
IModerate: 
i slope. 
፥ 

1 


SOIL SURVEY 


Local roads 
and streets - 


--- --- سے ا 


Severe: 
depth to rock. 


Severe: 
depth to rock, 
slope. 


Severe: 
lon strength, 
slope. 


Severe: 
slope. 


Slight. 


Severe: 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Slight. 


Slight. 


iSlight. 
1 
1 


iSlight. 
i 
¡Slight. 
' 
' 
I 


IModerate: 
| low strength. 


¡Slight. 


1 
1 
i 
iSlight. 
1 
| 
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TABLE 9.--BUILDING SITE DEVELOPMENT--Continued 


አ ን PRES, We: យយ 
Soil name and 1 Shallow H Dwellings i Dwellings i Small | Local roads 
map symbol | excavations | without | with I commercial I and streets 
i | basements i basements i buildings i 
eo E / ' sch 1 = 2 1 ብ ር اعت‎ 
| | ' I | 
Sy---------------- iSevere: iSlight----------- iSlight----------- iSlight-—----------- iSlight. 
Stumble | eutbanks cave, | ' | 
' ' ' 1 ' 
| 1 1 1 I 
SHË: | | | i i 
Stumble---------- iSevere: iSlight----------- iSlight----------- iModerate: (Slight. 
| eutbanks cave. 1 | | slope. | 
1 ፥ ፡ 1 1 
[ 1 l I 1 
Fruitland-------- ISlight-------- meni Severe iSlight—---------- IModerate: iSlight. 
i ! slope. i i slope. | 
. | I 1 | i 
SX*: | | | ' i 
Stumble---------- iSevere: ISlight-—---------- iSlight-—---------- IModerate: iSlight. 
| eutbanks cave, | i ុ slope. i 
' 1 ' 1 t 
I 1 4 I t 
Notal------------ |i Moderate: ISevere: ISevere: iSevere: ISevere: 
i too clayey. I shrink-swell, i shrink-swell, | shrink-swell, I shrink-swell, 
i i low strength. i low strength. I low strength. | low strength. 
x [ | | | i 
ER i i | I I 
Stumble---------- iSevere: }Slight----------- iSlight----------- iSlight------------ iSlight. 
| cutbanks cave, | ' i | 
1 4 1 ' ፥ 
[ 1 I ' 1 
Slickspots. i | | I | 
. | |] 
. ፡ រ I I I 
Travessilla------ ¡Severe: ¡Severe: ¡Severe: ¡Severe: ¡Severe: 
| depth to rock, | depth to rock, | depth to rock, | depth to rock, | depth to rock, 
i slope. | slope. i slope. | slope. | slope. 
l I l 1 | 
Weska------------ ¡Severe: ¡Severe: ¡Severe: ۰٤: ISevere: 
I depth to rock, | slope. | depth to rock, | slope. i low strength, 
| slope. | î slope. | | slope. 
i | ' ' t 
Rock outcrop. | | | | 
1 | 1 | ፥ 
۱ 1 上 1 1 
Tp, Tr------------ iSlight-------- =-- Moderate: | Moderate: i Moderate: ¡Severe: 
Turley | | shrink-swell, | shrink-swell, | Shrink-svell, I low strength, 
i | low strength. i low strength. i low strength. i shrink-swell. 
i | | I i 
Ts---------------- iSlight-------- ---iModerate: IModerate: | Moderate: ¡Severe: 
Turley | i shrink-svell, i shrink-svell, i shrink-svell, i low strength, 
| | low strength. i low strength. i slope, | shrink-swell. 
[ | | i low strength. ' 
1 1 1 I f. 
Tt---------------- iSevere: iModerate: iSevere: ¡Moderate: i Severe: 
Tur ley i wetness. | wetness, | wetness. | wetness, i low strength, 
| | shrink-swell, | | shrink-swell, i wetness. 
! | low strength. | | low strength. i 
' | i i [ 
Tv* | | | i i 
Turley----------- iSlight-------- ===> Moderate: IModerate: IModerate: ¡Severe: 
| | shrink-swell, | shrink-swell, I shrink-swell, i low strength, 
i i low strength. | low strength. i low strength. I shrink-swell. 
1 1 ' 1 
Slickspots. | ! ! ! | 
TW» I | ! | l 
: | | | [ | 
Twick------------ ¡Severe: iSevere: ISevere: ¡Severe: iSevere: 
| depth to rock, | shrink-swell, I depth to rock, | shrink-swell, i slope, 
i slope. i slope, i slope, | slope, I low strength. 
| i low strength. 1 low strength. | low strength. t 
' 
t I l 1 1 
Silver----------- (Moderate: ISevere: ISevere; ISevere: ¡Severe: 
i too clayey. i shrink-swell, $ shrink-swell, I shrink-swell, | low strength, 
i i low strength. i low strength. i low strength. I shrink-swell. 
! | | ' I 
Wa---------------- iSevere: iSevere: iSevere: ISevere: ¡Severe: 
Walrees | floods, | floods. i floods, | floods. | floods, 
| wetness. | | wetness. | | wetness. 
4 t 1 5 1 
l 1 f 1 I 


See footnote at end of table. 
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TABLE 9.--BUILDING SITE DEVELOPMENT--Continued 


1 [ 
Soil name and i Shallow | Dwellings 
map symbol ' excavations | without 
1 i basements 
I 1 
| | 
Wr---------------- ¡Severe: ¡Moderate: 
Werlog | wetness. | wetness, 
| ! shrink-swell. 
| | 
| | 
Ws---------------- ¡Severe: ¡Moderate: 
Werlog | wetness. | wetness. 
TI $ 
| | 
1 t 
i | 
Yo---------------- i Moderate: ISevere 
Youngston floods. | floods 
TI 
l 
' 
1 


1 1 

i Dwellings i Small 

| with i commercial 
i basements i buildings 
I | 

iSevere: iModerate: 

| wetness. | wetness, 

| | shrink-swell, 
' ' 

| i 

iSevere: | Moderate: 

| wetness. | wetness. 

' 1 

i ' 

' V 

! i 

ISevere: ISevere: 

i floods. | floods. 

i i 

1 ' 

1 1 


SOIL SURVEY 


Local roads 
and streets 


Moderate: 
wetness, 
shrink-svell, 
low strength. 


Moderate: 
low strength, 
wetness, 
shrink-svell. 


Severe: 
low strength, 
floods. 


* See description of the 


map unit for composition 


and behavior 


characteristics of the 


map unit. 
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TABLE 10.--SANITARY FACILITIES 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 


too sandy. 


"slight," "moderate," "good," "fair," and other terms. Absence of an entry indicates that the soil was 
not rated] 
Wer យ eee EES AA EE ele ርር. ፦ 
Soil name and i Septic tank | Sewage lagoon | Trench I Area | Daily cover 
map symbol | absorption | areas 1 sanitary i sanitary i for landfill 
። ሰ ቃቸው E យ i landfill _ | _ landfill i 
1 I 1 f t 
| . | | i ' 
Ap, As-------------- ¡Severe: ¡Severe: ¡Severe: ¡Severe: ¡Poor: 
Apishapa i percs slowly, | wetness, i wetness, | wetness, | wetness, 
| wetness, I floods. | floods, | floods. | too clayey. 
| floods. l i too clayey. i i 
' 1 u ' 1 
t I 1 ' | 
ATË: | | | ! | 
Atrac-------------- IModerate: iSevere iSlight----------- ¡Moderate: ¡Fair: 
| peros slowly, | slope, | | slope. | slope. 
| slope. | seepage. I ' i 
' 1 1 ' ' 
1 I 1 ' LI 
Florita------------ iModerate: iSevere: IModerate--------- IModerate: iFair: 
| slope. | seepage, i | slope. | slope, 
| | slope. | | | too sandy. 
1 1 1 ' ' 
1 រ 上 1 1 
Travessilla-------- ISevere: ISevere: ISevere: ¦ Severe: ¡Poor : 
| depth to rock, | depth to rock, | depth to rock. | slope | thin layer, 
i slope. i slope. | i i slope. 
' 1 ' 1 ' 
' 1 I ' 1 
Av, Ax-------------- ISlight----------- IModerate: ISìight----------- iSlight-—---------- IGood, 
Avalon | | slope, | i i 
i | seepage. | i | 
| | | | | 
Ay------------------ iSlight----------- i Moderate: iSlight----------- iSlight----------- (Good, 
Avalon I | seepage. i | i 
' 1 1 ' 1 
I 1 1 ፥ | 
AZ*: | | | d I 
Avalon------------- iSlight----------- (Moderate: ISlight----------- ISlight----------- ¡Good. 
I | slope, 1 i | 
1 ! seepage. | | i 
| ) i i ' 
Sheppard----------- iSlight----------- ISevere: ISevere: iSlight----------- ¡Fair: 
| i seepage. | too sandy. I | too sandy. 
t 1 1 1 1 
1 H t LI I 
Shiprock----------- iSlight----------- ISevere: ISlight----------- iSlight----------- IGood. 
| | seepage. i | | 
፥ U 1 ' 1 
1 | 1 1 1 
BA*. ! | | | ; 
Badland I | | | | 
| 1 4 1 1 
I 1 1 ' I 
BB*: i | | ! | 
Badland. i i i ] [ 
' | i | ' 
Monierco----------- iSevere: iSevere: iSevere: ISlight----------- iPoor: 
| depth to rock. | depth to rock. | depth to rock. | | thin layer, 
i ! i I | area reclaim. 
: | | | t | 
Rock outerop. | | | [ | 
| | | | | 
BC*: i ! ! ' ! 
Badland. | | | | I 
i i | | i 
Rock outerop. i | | | | 
' | 1 ' | 
រ I 1 1 I 
Persayo------------ iSevere: iSevere: iSevere: iSevere: ¡Poor: 
i depth to rock, | depth to rock, | depth to rock, ; slope. i thin layer, 
| slope. i slope. i slope. 1 i slope, 
| i i I | area reclaim. 
' U 3 1 4 
t 1 1 1 l 
Be----------2--2------ ¡Severe: iSevere: ¡Severe: ¡Severe: ¡Poor: 
Beebe floods. floods, | floods, | floods, | too sandy, 
| seepage, | Seepage. | seepage. 
1 1 1 
| I | 
1 1 1 


' 1 
I 1 
| | seepage. 
i i 
1 | 
I 1 


See footnote at end of table. 
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TABLE 10.--SANITARY FACILITIES--Continued 
= 人 យ ን ነነ EE 
Soil name and | Septic tank i Sewage lagoon ! Trench I Area 
map symbol | absorption H areas H sanitary I sanitary 
| fields | | landfill | landfill 
1 ASS 1 سج‎ t 
| | | ) 
Bf---------------- iSevere: iSevere: iSevere: ¡Severe: 
Beebe Variant i floods, | floods, i floods, | floods, 
| wetness. | wetness, | wetness, | wetness, 
i | Seepage. | Seepage. | Seepage. 
1 | 1 ' 
I 1 1 1 
Bk, Bm------------ IModerate: ¡Severe: iSevere: iSlight----------- 
Blackston | large stones. i seepage. | too sandy. i 
' | ፥ 1 
1 ' ' i 
l 1 1 1 
BP*: | | | i 
Blackston-------- ¡Moderate: iSevere: iSevere: iSlight-—---------- 
i large stones. i seepage. | too sandy. i 
' 1 1 t 
| | | | 
Farb------------- iSevere: ISevere: iSevere: ¡Severe; 
i depth to rock, | slope, I depth to rock. | slope. 
| slope. i depth to rock. | I 
' 1 ' ' 
t | ' ' 
BR*: | | | ' 
Blaneot---------- iModerate: | IModerate: iSlight-—---------- iSlighte---------- 
| peros slowly. | seepage, | I 
| | slope. i i 
| | | i 
Fruitland-------- iSlight---------- iSevere: iSlight----------- iSlight—---------- 
| | seepage. | I 
| | | d 
BT*: | | | [ 
Blaneot---------- IModerate: ¡Moderate: ISlight----------- iSlight----------- 
| peres slowly. | Seepage, | I 
| | slope. i | 
| i i 
Notal------------ iSevere: iSlight----------- iSevere: iSlight----------- 
| peres slowly. | | too clayey. | 
4 ' ' 1 
1 I 1 ] 
BU---------------- ISevere: ¡Moderate: ¡Moderate: iSlight----------- 
Buckle i peres slowly. i slope, | too clayey. | 
| | seepage. | | 
i i i | 
Da---------------- iSevere: iSlight----------- ¡Moderate: iSlight----------- 
Doak | peres slowly. | | too clayey. I 
U 1 H U 
| 1 V 1 
Db, De------------ iSevere: iModerate: iModerate: iSlight----------- 
Doak | peres slowly. i Slope. | too clayey. I 
| 1 1 1 
I I 1 t 
Dd---------------- iSevere: iSlight----------- i Moderate: iSlight----------- 
Do ak | peres slowly. | | too clayey. I 
| 1 1 | 
| 1 4 ۱ 
DNË: | | i ! 
Doak------------- ¡Severe: iSlight----------- | Moderate: iSlight----------- 
| peres slowly. | | too clayey. [ 
' 1 1 ' 
' + 1 1 1 
Avalon----------- iSlight---------- IModerate: ISlight----------- ISlight----------- 
| | slope, | I 
| | Seepage. i | 
| | | | 
DS*: | | | i 
Doak------------- ¡Severe: (Moderate: iModerate: iSlight----------- 
| peres slowly. i slope. | too clayey. I 
1 ፡ រ ' 
1 1 | 1 
Sheppard--------- IModerate: iSevere: iSevere: (Moderate 
i slope. I Seepage, | too sandy. i slope. 
i i slope. | I 
| | | I 
Shiprock--------- iSlight---------- ¡Severe: ISlight----------- iSlight----------- 
| | Seepage. | i 
1 
i 


See footnote at 


end of table. 


SOIL SURVEY 


Daily cover 
for landfill 


IPoor: 

i too sandy, 
| seepage. 
1 
1 
1 


1 

IPoor: 

| seepage, 

i too sandy. 
1 

l 

1 


' 

iPoor: 
seepage, 
too sandy. 


thin layer, 


l 

፥ 

i 

i Poor: 
I 

I 

i slope. 
| 

| 

' 


¡Poor: 


i too clayey. 
I 

(Fair: 

i too clayey. 
រ 

۱ 

IFair: 

i too clayey. 
| 

| 

I 

iFair: 

i too clayey. 
1 

1 


IGood. 


air: 
too sandy, 
slope. 
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TABLE 10.--SANITARY FACILITIES--Continued 


EES កកក ا ا‎ DEER RR 
Soil name and | Septic tank | Sewage lagoon | Trench i Area | Daily cover 
map symbol | absorption i areas i sanitary H sanitary i for landfill 
| fields | i landfill I landfill i 
ከሙን. ES A مود شزرو‎ Nl UN SN CE RES ES um 
| | i | ' 
Du*: | | : | i [ 
Doak--------------- ¡Severe: iSlight-—---------- ISlight----------- iSlight----------- ¡Good. 
| peres slowly. ! i i i 
' ' ' ' t 
1 I I I t 
Uffens------------- iSevere: iSlight----------- ISevere: ISlight----------- IPoor: 
| percs slowly. | | excess salt, | | excess salt, 
| | | excess sodium. | | excess sodium. 
1 ' ' 1 1 
Dw* | i | | 
Doak--------------- ISevere: IModerate: iSlight-—---------- ISlight----------- IGood. 
! percs slowly. ! slope. | | ' 
' ' ' 1 ፥ 
' t រ I $ 
Uffens------------- Severe: iModerate: ¡Severe: iSlight----------- IPoor: 
| peres slowly. | slope. | excess salt, I | excess salt, 
| | | excess sodium. | | excess sodium. 
1 I ' ' 1 
028, | | | i 
Dune land i i | | i 
1 ' 1 1 1 
I 1 1 I ' 
FA i i | i 
Farb--------------- ¡Severe: iSevere: iSevere: iSevere: iPoor: 
| depth to rock, i slope, | depth to rock. | slope. | thin layer, 
| Slope. | depth to rock. | | | slope. 
1 1 ' 1 1 
| I | t t 
Persayo------ KEE ISevere: ¡Severe: ¡Severe: iSevere: iPoor: 
| depth to rock, | depth to rock, | depth to rock. | slope. i thin layer, 
i slope. i slope. | | | slope, 
[ | | | | area reclaim. 
1 1 ' ' 1 
1 I រ ' I 
Rock outcrop. | ' I i i 
i i i | | 
FP*, | i | I i 
Fluvaquents | i | | 
1 រ 1 1 | 
| រ I I I 
Fr, Fs-------------- iSlight----------- ¡Severe: ISlight----------- iSlight----------- IGood. 
Fruitland | | seepage. i d | 
u 1 ፡ រ ' 
፡ 1 ' 0 រ 
Ft------------------ ¡Severe: Severe: Severe: Severe: ¡Fair: 
Fruitland | wetness. i seepage, | wetness. | wetness. | wetness. 
| | wetness. | | | 
| | | I I 
Fu, Fw-------------- iSlight----------- iSevere: iSlight----------- iSlight----------- IGood. 
Fruitland | | seepage. | I i 
| t 1 1 1 
1 ' 1 1 I 
FX*: i i | ' ) 
Fruitland---------- ISevere: ¡Severe: ¡Moderate: ¡Severe: ¡Severe: 
i slope. î slope, | slope. i slope. | slope. 
i | Seepage. | ! ) 
' 1 ' ' ' b 
1 I t 1 1 
Persayo------------ ISevere: ISevere: ISevere: ISevere: ¡Poor: 
i depth to rock, | depth to rock, | depth to rock. | slope. i thin layer, 
| slope. | slope. i i | slope, 
' ì ! I I area reclaim. 
U U 1 ' ' 
1 1 1 | | 
Sheppard----------- ¡Severe: iSevere: iSevere: iSevere: i Poor: 
| slope. | seepage, i too sandy. i slope. " | slope. 
| | slope. | | ) 
| | | | i 
Fyt: i | | | I 
Fruitland---------- iSlight----------- iSevere: iSlight----------- iSlight----------- iGood. 
| | seepage. i i i 
| | | | | 
Slickspots. | i ! ' ' 
' 1 1 ' ' 
រ រ 1 LI 1 
Ga------------------ iSlight----------- ISevere: iSevere: iSlight----------- Fair: 
Garland | | seepage. | Seepage, | i thin layer, 
i | | small stones. I | too clayey. 
| | 1 | I 
I I ' t I 


See footnote at end of table. 
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—— M MH مم‎ 
EC | 1 1 | | 
Soil name and | Septic tank | Sewage lagoon 1 Trench i Area i Daily cover 
map symbol | absorption | areas i sanitary ' sanitary 1 for landfill 
i fields i i landfill I landfill ! 
I 1 i A E O poU LE DEUM او‎ 
រ ' រ M ' 
' t 1 1 1 
Gr------- --------- iSevere: iSevere: iSevere: ¡Severe: ¡Good 
Green River | floods, | floods, | floods, | floods, | 
| wetness. i wetness, i wetness, | wetness, | 
i i seepage. i seepage. | seepage. i 
٢ | | | | | 
H t I 
Gypsiorthids. i 1 | I | 
1 1 LI ' U 
Badland. | ! ! | 
+ ' ' ' ' 
1 I 1 1 
Stumble---------- 1Severe: iSevere: iSevere: iSlight----------- 1896ዮ፥ 
| poor filter. i seepage. | too sandy. ከ | too sandy. 
7 I l : l | 
፡ I 1 | 
Haplargids. | | 1 ! 
' 1 ' ' ' 
I I 1 1 I 
Blaekston-------- ISevere: ISevere: iSevere: iSevere: i Poor: 
i slope. i seepage, | seepage. | slope. i thin layer, 
i i Slope. | i | area reclaim, 
| | | | | slope. 
1] 1 
Torriorthents. H | | | | 
| i ! i i 
HU*: ' i i | | 
Huerfano--------- iSevere: ¡Severe: ¡Severe: Slight -- - -- -- -- -- -- - -” --iPoor: 
| peres slowly, | depth to rock. i depth to rock, | | area reclaim, 
i depth to rock. | | excess sodium. i| | thin layer, 
i i | | | excess sodium, 
1 1 i | | 
Muff------------- iSevere: ISevere: iSevere: ISlight----------- IPoor: 
i depth to rock, | depth to rock. | depth to rock. | i thin layer, 
| peres slowly. | i | I area reclaim. 
H LI ' ' ' 
1 1 1 t 1 
Uffens----------- ¡Severe: ¡Moderate: ISevere: ISlight--—-----—-—- iPoor: 
| peres slowly. | slope. | excess salt, | | excess salt, 
! i i excess sodium. | | excess sodium. 
1 I 1 I i 
Ma---------------- iSlight---------- ¡Severe: ISevere: iSlight----------- iPoor: 
Mayqueen | | seepage. i too sandy. | | too sandy. 
1 t t 1 
I | LI ' | 
Mas ana ¡Severe: ¡Severe ¡Severe: iSlight----------- (Poor: 
Monierco i depth to rock. i depth to rock. | depth to rock. i i thin layer, 
i | i | i area reclaim. 
1 I 1 1 1 
PO---------------- | Moderate: | Moderate: iSlight---------- iSlight----------- i Good. 
Penistaja i peres slowly. | slope, | i 
| | Seepage. I i i 
1 1 1 1 
1 I 1 1 1 
PPS: ` . i | | | | 
Penistaja-------- IModerate: iModerate: ISlight---------- iSlight----------- iGood. 
¦ peres slowly. ! slope, i i ' 
1 | Seepage. i ' [ 
| | | i I 
Buckle----------- ¡Severe: iModerate: iModerate: ISlight----------- IFair: 
| peres slowly. i slope, i too clayey. { | too clayey. 
| i seepage. | ' | 
' 1 1 ' H 
عقوم‎ . | | | | | 
Penistaja-------- | Moderate: iModerate: ISlight---------- iSlight----------- IGood. 
I percs slowly. i Slope, | [ | 
| ! seepage. | | 
I I | 
Travessilla------ ¡Severe: ¡Severe: ‘Severe: ‘Slight —----------- IPoor: 
I depth to rock. { depth to rock, | depth to rock. | | thin layer. 
| | slope. | ١ t 
| | 1 1 1 
1 LI 1 
PX*, i | H ì d 
Pits ! i I ! ' 
' | | I i 


TABLE 10.--SANITARY FACILITIES--Continued 


See footnote at end of table. 
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A E ATS an. កាយ SS Ay SË. កាយ SS 
Soil name and i Septic tank I Sewage lagoon | Trench I Area i Daily cover 
map symbol i absorption i areas i sanitary | sanitary | for landfill 
i fields H 1 landfill i landfill 1 
H ማራ uo خی‎ យយ Ae Ay ር 
' 1 ' ' 1 
4 1 t 1 I 
RAY, i ' | I | 
Riverwash | i | t i 
រ 4 1 1 | 
፡ 1 1 I 1 
RO*, i | ! ! | 
Rock outerop | i | i | 
| i i i | 
RT*: i H 1 ١ ! 
Rock outerop. i i i i | 
1 ' 1 1 ' 
រ 1 រ I 1 
Travessilla-------- iSevere: iSevere: iSevere: iSevere: IPoor: 
| depth to rock, i depth to rock, | depth to rock, |! slope. i thin layer, 
i slope. i slope. | slope. i | Slope. 
1 ' 1 | ፥ 
t 4 ' I 1 
Weska-------------- ¡Severe: ISevere: ISevere: iSevere: ¡Poor: 
| depth to rock, i depth to rock, | depth to rock, | slope. | thin layer, 
| peres slowly, i slope. | slope. H | slope 
| slope. i i | | 
' ' ' 1 1 
፡ |] ፥ 1 | 
SB*: ' ' 1 ! ' 
Sheppard----------- iSevere: iSevere: ISevere: ¡Severe iPoor: 
i slope. | seepage, | too sandy. | slope. | slope. 
| | slope. | i | 
រ t D ' 1 
1 0 1 1 I 
Badland. | | | t | 
' ' 1 1 1 
1 t 1 I 1 
SCH: | | | i i 
Sheppard-----------iSlight-----------|Severe: Severe: iSlight----------- iFair: 
| | seepage. | too sandy. I I too sandy. 
' 1 ' ' | 
រ l 1 1 1 
Huerfano----------- ISevere: ISevere: iSevere: ISlight----------- ¡Poor: 
| percs slowly, i depth to rock. | depth to rock, i| | area reclaim, 
i depth to rock. | | excess sodium. | | thin layer, 
i | | [ I excess sodium. 
' 1 4 | | 
1 រ 1 LI 1 
Notal--------------|Severe: iSlight----------- ¡Severe: ISlight----------- IPoor: 
| peres slowly. | | too clayey. | | too clayey. 
1 4 ' ' | 
1 1 1 1 1 
Sd; | | ' | | 
Sheppard----------- iSlight------ .m-.--|Severe: ISevere: ISlight—---------- ¡Fair: 
: | | Seepage. | too sandy. | | too sandy. 
LI LI 1 រ | 
1 រ 上 1 I 
Mayqueen----------- iSlight------ -----iSevere: iSevere: iSlight----------- iPoor: 
' 1 seepage. | too sandy. H i too sandy. 
| 1 LI | 1 
LI 1 1 LI LI 
Shiprock----------- iSlight------ -----iSevere: iSlight----------- iSlight----------- i Good. 
| | seepage. | I | 
i i | i | 
Sh, Sk, Sm, So, Sp--iSlight----- ==- | Severe: ISlight----------- iSlight----------- ¡Good. 
Shiprock | | seepage. | | ' 
| 1 ' 1 1 
٦ 1 ፥ 1 | 
Sr------------------ i Moderate: iSevere: iSlight----------- iSlight----------- IGood, 
Shiprock Variant | peres slowly. | seepage. | | | 
1 上 ' ' 1 
រ រ 1 4 1 
St, Su, SV---------- iSlight------ -----iSevere: ISevere: iISlight-—---------- iPoor 
Stumble | | seepage. | too sandy. I | too sandy. 
' ' 1 ' ' 
i ' 1 1 I 
SHK: i i | { i 
Stumble------------ iSlight------- ----iSevere: iSevere: ISlight----------- ¡Poor: 
| | seepage. | too sandy. i i too sandy. 
U . 4 1 1 1 
1 l f 1 I 
Fruitland---------- iSlight------ -----iSevere: iSlight----------- iSlight----------- ¡Good. 
| i seepage. | | | 
| | | I i 
SXË: | ከ | | ' 
Stumble-—---------- iSlight------ -----|Severe: ISevere: iSlight----------- IPoor: 
| | seepage. | too sandy. I 
' | 1 
I 1 ' 


i | too sandy. 
4 i 
1 1 


See footnote at end of table, 
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REENEN سب سر دو‎ rm nuove መው RENO Fn 一 一 一 
Soil name and | Septic tank | Sewage lagoon i Trench H Area | Daily cover 
map symbol i absorption i areas i sanitary t sanitary y for landfill 
اس‎ fields ie cu | landfill H landfill ከ re 
l l I D t 
| | | t ' 
SX*: | | | d i 
Notal-------------- ‘Severe: {Slight---------- Severe: 'Shight-—---------- iPoor: 
| peres slowly. | | too clayey. ፥ | too clayey. 
| | | i | 
SZË: i i 1 1 | 
Stumble------------ ISlight-—--------- ISevere: ! Severe: IS3ight----------- Poor: 
| | Seepage. | too sandy. i | too sandy. 
1 | i | | 
5146859055. i i | i | 
M | | | H | 
Travessilla-------- ¡Severe: iSevere: ¡Severe: ISëvere: IPoor: 
i depth to rock, | depth to rock, | depth to rock. slope. i thin layer, 
i slope. i slope. | t ! slope. 
| | | H i 
Weska-------------- ISevere: ISevere: ISevere: ¡Sévere: ! Poor: 
I depth to rock, | depth to rock, ¦ depth to rock. į slope. t thin layer, 
| peres slowly, | slope. | i | slope. 
! slope. | i t I 
| ! | t i 
Rock outcrop. | | i t i 
' ' ' 上 ' 
I I 1 1 1 
Tp------------------ ¡Severe: iSlight---------- iSlight--------- --iSlight----------- iGood, 
Turley | peres slowly. | | ፥ | 
| | | | i 
Tr, Ts-------------- ISevere: IModerate: ISlight---------- iSlight----------- iGood. 
Turley | peres slowly. | slope. i | i 
4 1 1 1 ' 
LI I I 1 1 
Tt------------------ iSevere: ¡Severe: iSevere: ¡Severe: ¡Fair: 
Tur ley | wetness, | wetness. | wetness. | wetness. | too clayey, 
| peres slowly. i | i | wetness. 
a | | | | 
Ké? ' | 1 i | ፥ 
Turley------------- ¡Severe: iSlight----- —-----iSlight-----------iSlight----------- iGood, 
i peres slowly. | ! ' 1 
| 1 ' 1 ' 
1 1 រ t រ 
Slickspots. | | | | [ 
| | | i ! 
TW: | | | i 1 - 
Twick-------------- ISevere: ISevere: iSevere: iSevere ¡Poor: 
| depth to rock, | depth to rock, | depth to rock, 1 &lope. i thin layer, 
| slope, i slope. i too clayey. i | slope. 
| peres slowly. | | | | 
' ' 1 1 上 
1 1 1 4 ' 
Silver------------- ¡Severe: IModerate: iSevere: iSlight----------- iPoor 
i percs slowly. i slope. | too clayey. i | too clayey. 
: I 1 t t 
| 1 1 1 ' 
Wa------------------ ISevere: ISevere: ¡Severe ISevere: IPoor: 
Walrees i floods, | floods, | floods, i floods, | small stones. 
i wetness. | wetness, | seepage, i Seepage, | 
| | Seepage. | wetness. | wetness. i 
I ' 1 1 1 
፥ H 1 1 I 
ول‎ - -- -- -- -- -- -- zc ISevere: ISevere: ISevere: iSevere: iFair: 
Werlog I wetness. | wetness. i wetness. | wetness. | wetness. 
' 1 ' ' 1 
រ 1 1 i ' 
Vs—----------------- ISevere: ISevere: ISevere: ISevere: IFair: 
Werlog | wetness. i vetness. I vetness. | wetness. | too clayey, 
| | 1 ' | wetness. 
| | | i d 
Yo------------------ iSevere: iSevere: iSevere: ¡Severe: ¡Fair: 
Youngston | floods, | floods. | floods. | floods. | too clayey. 
1 1 1 1 
i ' 1 ' 
t 1 1 


percs slowly. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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See text for definitions of 


wetness, 
too clayey. 


excess sodium. 


IPoor: 
too sandy. 


| area reclaim, 
| slope, 

i thin layer. 

' 

I 

1 


iFair: 
excess salt. 


Fair: 
excess salt. 


iFair: 

í too sandy. 
1 

' 


¦ Good. 


iPoor: 
thin layer. 


iPoor: 
area reclaim, 
slope. 


¡Poor: 
too sandy. 


Poor: 
too sandy, 
small stones. 


Poor: 
small stones, 


"good," "fair," and "poor." 
B rcx SNC RED e دیو‎ እ. መመ. Tim. Ep መ መች ሚመ 
1 4 1 
Soil name and | Roadfill | Sand | G 
map symbol | | i 
1 | ; | 
យ ሚር ህመ” ር ሠ. 3 سه‎ 
U D ' 
1 ' 1 
AD, As---------------.- IPoor: iUnsuited------------- ¡Unsuited 
Apishapa | wetness, i | 
| shrink-swell, | i 
i low strength. | i 
LI LI 1 
1 1 t 
ATË: | | | 
Atrac-------------- --iFair: iUnsuited------------- ¡Unsuited 
i low strength, I | 
| shrink-swell. | | 
M ' ' 
t រ | 
Florita-----------e--- iFair: IPoor: ¡Unsuited 
i low strength. | excess fines. | 
' U ' 
1 1 t 
Travessilla---------- ¡Poor: iUnsuited—------------ iUnsuited 
i thin layer. | i 
| | | 
1 [1 1 
| ! ' 
1 t I 
Av, Ax, Ay------------ ¡Fair: iUnsuited-—------------ ¡Unsuited 
Avalon | frost action, | i 
i low strength. i i 
' ' 1 
1 1 I 
AZ*: | ! ' 
Avalon------ ——-------iFair: iUnsuited------------- iUnsuited 
| frost action, | 
| low strength. | | 
' 1 1 
4 1 t 
Sheppard------------- eee IPoor: iUnsuited 
i i excess fines. i 
1 ' 
1 1 TI 
Shiprock--------- ----|Fair: iPoor: ¡Unsuited 
i low strength. | excess fines. i 
1 1 ' 
l 1 1 
BAR, i ! ' 
Badland | i | 
BËN I : ! 
: 1 1 D 
Badland. | | | 
| | t 
1 I LI 
Monierco------------- (Poor: iUnsuited------------- iUnsuited 
i thin layer. | | 
1 1 t 
| I | 
Rock outcrop. i | | 
i| ' ' 
1 1 1 
BC*: | | | 
Badland. | | | 
4 1 1 
| 1 $ 
Rock outerop. | | | 
' ፥ 1 
រ 1 1 
Persayo-------------- ¡Poor: IUnsuited------------- ¡Unsuited 
i thin layer, | i 
i slope, i I 
| area reclaim. | | 
' ' ' 
1 i I 
Be-------------------- IGOod---—-------------- iFair: iUnsuited 
Beebe i | excess fines. | 
1 4 ' 
t 1 I 
Bf-------------------- Fair: (Poor: ¡Poor: 
Beebe Variant | wetness. | excess fines. | excess 
| 1 ' 
| | | 
Bk, Bm---------------- IFair: iFair: iFair: 
Blackston | large stones. | excess fines. | excess 
1 1 1 
H I 1 


See footnote at end 


of table. 
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Soil name and Roadfill 


map symbol 


Sand 


1 1 


1 

I Gravel Topsoil 
1 

] 


T 
1 
1 
1 
' 
1 
' 
1 
EM SS ብስ. n ምንን 
' 
1 
1 


8, 1 
Blackston------------ (Fair: 
| large stones 
1 
1 
Farb----------------- ¡Poor 
i thin layer. 
$ 
| 
BR*: | 
Blancot-----------.-- ¡Poor 
| low strength. 
' 
1 
Fruitland-—----------- Fair: 
I low strength. 
| 
I 
BT*: | 
Blancot-—------------- iPoor: 
| low strength. 
| 
) 
Notal----------.----- iPoor: 
I shrink-swell, 
i low strength. 
| 
1 
BU-------------------- iPoor: 
Buckle | low strength. 
' 
I 
Da, Db, De, Dd-------- ¡Poor 
Do ak | low strength. 
1 
[ 
DN*: | 
Doak----------------- ¡Poor 
| low strength. 
D 1 
| 
Avalon--------------- ¡Fair: 
| frost action, 
i low strength. 
| 
| 
DS*; | 
Doak----------------- ¡Poor 
i low strength. 
| 
1 
Sheppard------------- 1Good----------------- 
' 
i 
H 
| 
Shiprock------------- ¡Fair 
i low strength. 
' 
1 
Du*, Dw* | 
Doak----------------- ¡Poor 
i low strength. 
1 
Uffens--------------- | Poor: 
| low strength. 
| 
| 
DZ*, | 
Dune land | 
1 
1 
FAX; | 
Farb----------------- i Poor: 
| thin layer. 
H 
| 
Persayo-------------- iPoor: 
thin layer, 


1 
1 
i area reclaim, 
i low strength. 
' 
1 


See footnote at end of table. 


Fair: 

excess fines. 
Poor: 
thin layer, 
excess fines. 


Unsuited 


“ሀ 
° 
o 
5 


excess fines. 


Unsuited 


Unsuited 


Unsuited 


Unsuited 


Unsuited 


Unsuited 


Unsuited 


iPoor: 
excess fines. 


oor: 
thin layer, 
excess fines, 


Fair: or: 
excess fines. mall stones. 
' 
1 I 
iUnsuited------------- ¡Poor 
i i slope, 
| | thin layer. 
| | 
| I 
iUnsuited------------- ¡Fair 
i | too clayey. 
LI 1 
1 | 
iPoor: IGood. 
| excess fines. i 
1 1 
1 
1 | 
iUnsuited—------------ iFair: 
| | too clayey. 
' I 
1 | 
iUnsuited------------- iPoor 
| | too clayey 
i | 
i | 
iUnsuited------------- iPoor: 
| | excess sodium. 
' ' 
1 1 
iUnsuited------------- ¡Fair: 
1 : | too clayey. 
' ' 
| | 
iUnsuited-—------------ iFair: 
| | too clayey. 
' 1 
| | 
iUnsuited------------- ¡Fair: 
I | excess salt. 
1 ' 
' ' 
1 I 
| i 
iUnsuited------------- iFair: 
| | too clayey. 
1 1 
LI I 
(Unsuited------------- ¡Fair 
| | slope, 
i ុ too sandy. 
1 ( 
' $ 
iUnsuited------------- 10004. 
| 1 
( | 
| | 
| | 
iUnsuited----------.-- IFair: 
| | too clayey. 
1 | 
1 1 
iUnsuited------------- ¡Poor 
| | exoess salt, 
| | excess sodium. 
1 1 
| 
7 ' 
1 I 
' i 
i i 
iUnsuited------------- IPoor 
| | slope, 
| | thin layer. 
' 1 
1 1 
iUnsuited------------- ុ Poor: 
area reclaim, 
slope. 
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a Y n Ts 


1 


thin layer, 


thin layer, ' 
| area reclaim. 
' 
1 


' 
1 
| area reclaim. 
上 
I 


1 1 1 1 
Soil name and | Roadfill i Sand i Gravel i Topsoil 
map symbol ! | i | 
1 ' 上 
————n F يټ‎ 
0 LI ' 
I 1 £ 上 
FA*: | | 1 I 
Rock outcrop. | i | | 
1 H ' ' 
FP, | | i 
Fluvaquents i | | | 
1 1 1 1 
I 1 1 1 
Fr, Fs---------------- iFair: iPoor: iPoor: iGood. 
Fruitland i low strength. | excess fines. | excess fines. i 
1 1 LI 上 
| I ' I 
Ft-------------------- IFair: Poor: iUnsuited------------- iFair: 
Fruitland | wetness. | excess fines. ' | wetness. 
1 3 1 1 
TI 1 1 ١ 
Fu, Fw---------------- ¡Fair: ¡Poor: ¡Poor: ¡Good 
Fruitland i low strength. t excess fines. | excess fines. | 
' 1 ' £ 
pat: | | | | 
Fruitland------------ IFair: Poor: (Poor: IPoor: 
| low strength, | excess fines. | excess fines. i slope 
| slope. | | i 
1 1 ' 1 
| 1 1 1 
Persayo-------------- i Poor: iUnsuited------------- IUnsuited------------- Poor: 
i thin layer, | i | area reclaim, 
| area reclaim, | i | Slope. 
| low strength. | | ' 
1 1 1 V 
1 1 y 1 
Sheppard------------- IFair; iPoor: lUnsuited-—------------ (Poor: 
! slope. | excess fines. | i slope. 
1 1 ' 1 
! 1 1 ] 
Fyt: ' | | | 
Fruitland------------ iFair: IPoor: iPoor: ¡Good. 
i low strength. | excess fines. | excess fines. i 
1 1 1 0 
۱ 1 1 
Slickspots. | | | ' 
1 1 1 i| 
1 1 1 1 
Ga----------------~--- eee ¡Fair: . iFair: ¡Fair: 
Garland | i excess fines. | excess fines. | too clayey. 
1 | | ( 
LI ' 1 1 
Gr-------------------- IFair: iUnsuited------------- iUnsuited------------- ¡Fair: 
Green River i wetness. | i | excess salt. 
1 
l 1 |; LI 
GY*: | | i i 
Gypsiorthids. | | i i 
1 ' 1 ' 
$ I 1 1 
Badland. | 1 ì 1 
' k* ' 1 
I l 1 上 
Stumble-------------- 1Good----------------- ¡Poor: IUnsuited------------- ¡Poor: 
| | excess fines. I ! too sandy. 
| ' ' | 
TI 1 1 1 
HA*: | | | I 
Haplargids. | [ | i 
) ' t ٤ 
1 1 1 I 
Blackston------------ IFair: iGood----------------- 1Good----------------- iPoor: 
i slope. | | | area reclaim, 
| | i | thin layer, 
i | | i slope. 
Torriorthents. | | | | 
' ' 1 1 
HUA: 1 | 
Huerfano------------- ¡Poor: IUnsuited------------- IUnsuited------------- ¡Poor: 
i area reclain, | | | excess sodium, 
| low strength, | | | thin layer. 
| thin layer. | | | 
l 1 ' 1 
Muff----------------- i Poor: !Unsuited------------- IUnsuited------------- ¡Poor: 
I 
1 
1 
1 
1 
1 


See footnote at end of table. 
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TABLE 11.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill Sand Gravel Topsoil 


I 
፥ 
t 
map symbol | 
i 
1 


1 
1 
HUS: រ | 1 
Uffens--------------- IPoor: iUnsuited------------- iUnsuited---------.---- IPoor: 
i low strength. | i | excess salt, 
| | i | excess sodium, 
1 ፥ 1 1 
1 ' 1 t 
Ma-------------------- IGOOd----------------- iPoor: iUnsuited—------------ ¡Poor: 
Mayqueen | | excess fines. ; i too sandy. 
1 1 1 ፥ 
1 1 1 រ 
៤០ -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- i Poor: iUnsuited------------- iUnsuited------------- iPoor: 
Monierco | thin layer. | ì | thin layer. 
1 t 1 1 
1 1 I ' 
رو‎ --- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- iFair: iUnsuited------------- iUnsuited------------- Fair: 
Penistaja I shrink-swell, | [ | too clayey. 
I low strength. I i ! 
1 1 1 
[ | | | 
PP*; | | I ' 
Penistaja------------ iFair: iUnsuited------------- iUnsuited------------- ¡Fair 
i shrink-swell, H i t too clayey. 
| low strength. ! ' | 
| 1 1 
1 1 1 | 
Buckle--------------- iPoor: iUnsuited—------------ iUnsuited------------- |Poor: 
| low strength. | | | excess sodium, 
' | 1 | 
I | 1 1 
PT*: | ! 1 1 
Penistaja------------ ¡Fair: iUnsuited------------- iUnsuited------------- iFair: 
i shrink-swell, H H | too clayey. 
i low strength. i I ' 
' ' 1 
TI t L I 
Travessilla---------- ¡Poor: iUnsuited------------- iUnsuited------------- iPoor: 
| thin layer. i I i area reclaim, 
| | [ i thin layer. 
i | i i 
PX*, | i i i 
Pits | i i | 
| I | I 
RA*, | | | | 
Riverwash | i I | 
| 1 ' 1 
LI | 1 | 
RO*, | | | | 
Rock outerop | | | i 
' 1 1 1 
| I 1 I 
RT*; | | I | 
Rock outerop. i i ) 
| ' 1 |! 
1 1 1 1 
Travessilla---------- ¡Poor: iUnsuited------------- iUnsuited------------- iPoor: 
| thin layer, | I i area reclaim, 
i Slope. | ከ | slope, 
| | [ | thin layer. 
LI H 1 ' 
I ' | 4 
VNeska---------------- iPoor: jUnsuited—------------ iUnsuited—---—-------- ¡Poor: 
| low strength, | ' i thin layer, 
| thin layer, | | | slope. 
| slope. | I i 
| | I i 
SB*: | | i I 
Sheppard------------- iFair: iPoor: iUnsuited-—------------ IPoor: 
i slope. i excess fines. i i Slope. 
1 ' ' ' 
I I 1 I 
Badland. i | | | 
| | i i 
SC*: | | I | 
Sheppard------—------- مش - نا‎ -- -- -- - -- -- -- -- -- -- ¡Poor: iUnsuited------------- IFair: 
| excess fines. I i too sandy 
' ) | 
I ' I 
Huerfano------------- iPoor: Unsuited------------- iUnsuited------------- i Poor: 


excess sodium, 
thin layer. 


1 
LI 
LI 
1 
1 
1 
area reclaim, | I 
f 
1 
thin layer. i 
| 
| 


1 
1 
| low strength, I 
1 ' 
| ' 
| 1 


See footnote at end of table. 
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TABLE 11.--CONSTRUCTION MATERIALS--Continued 


EH EE EEUU AAA A LIMES E ES 
Soil name and i Roadfill i Sand i Gravel i Topsoil 
map symbol ! | i 
Y دد سی ا ا ا تن‎ E យា SCENE ሥ: 
1 1 ' ' 
I I 1 1 
SCË: | | | | 
Notal---------------- iPoor iUnsuited------------- iUnsuited------------- ¡Poor 
i shrink-swell, | i | too clayey. 
I low strength. | | | 
i | | I 
Sd*: i ! | I 
Sheppard------------- 1Good----------------- | Poor: iUnsuited------------- ¡Fair: 
| | excess fines. | | too sandy. 
រ ' 1 1 
1 t 1 + 
Mayqueen------------- ۱00 Ode ---------------- iPoor: lUnsuited—------------ (Poor: 
| | excess fines. | | too sandy. 
' 0 1 1 
' I $ | 
Shiprock------------- (Fair: | Poor: iUnsuited------------- IGood. 
| low strength. | excess fines. | 
i 1 ' ' 
1 I ' I 
Sh, Sk, Sm, So, Sp----iFair: ¡Poor: IUnsuited------------- ¡Good. 
Shiprock | low strength. | excess fines. | | 
| 1 1 1 
l I I I 
Sr-------------------- iFair: lUnsuited-—------------ iUnsuited------------- ¦ Good. 
Shiprock Variant | low strength. | [ 
t | ' ' 
1 1 I 1 
St, Su, SV------------ 1Good----------------- iPoor: lUnsuited—------------ ¡Poor 
Stumble | | excess fines. i | too sandy. 
1 1 $ ' 
5ዘ*; | 
Stumble-------------- iGood----------------- (poor: iUnsuited——----------- iPoor: 
| | excess fines. 1 | too sandy. 
| ' 1 ' 
' 1 l LI 
Fruitland------------ Fair: iPoor: ¡Poor: ¡Good. 
i low strength. | excess fines. I excess fines. i 
1 1 1 ' 
SX*; 
Stumble-------------- |0000 - - -- -- -- -- -- -- -- -- -- -- -- -” iPoor: IUnsuited------------- (Poor: 
| | excess fines. i | too sandy. 
| 1 | 1 
1 I ' I 
Notal---------------- ¡Poor: IUnsuited------------- IUnsuited------------- ¡Poor: 
y shrink-swell, | : | i too clayey. 
1 low strength. ' ' | 
1 1 
SZ*: : ' ' | 
Stumble-------------- 1Good----------------- iPoor: iUnsuitêd------------- iPoor 
| | excess fines. d | too sandy. 
4 ' ' 1 
1 1 | 1 
Slickspots. 1 | | | 
' $ ' 
TAR: | | | 
Travessilla---------- (Poor: iUnsuited------------- iUnsuited------------- ¡Poor: 
i thin layer. | | | area reclaim, 
| i | i slope, 
i [ i { thin layer. 
1 1 ' 1 
X | I 1 1 
Weska---------------- iPoor: iUnsuited------------- iUnsuited------------- iPoor: 
i low strength, | | | thin layer, 
1 thin layer. ! | i slope. 
TI 1 ' ) 
Rock outerop. i i H i 
1 ' ' ' 
I 1 1 I 
Tp, Tr, Ts------------ ¡Poor: iUnsuited------------- IUnsuited------------- IFair: 
Turley | low strength. | i | too clayey. 
4 1 1 1 
1 1 1 ) 
Tt-------------------- ¡Poor: iUnsuited—------------ IUnsuited------------- (Fair: 
Tur ley i low strength. | [ | too clayey, 
i i | | wetness. 
' 1 1 ' 
ny | | | | 
Turley--------------- ¡Poor: iUnsuited------------- iUnsuited------------- iFair: 
| low strength. i i i too clayey. 
' 1 ! 1 
I I LI 1 
Slickspots. ' i | ' 
' 1 1 
1 1 1 1 


See footnote at end of table. 
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Soil name and 
map symbol 


SILVERS 


Miss 221 
Walrees 


Youngs ton 


| 
i 
i 
| 
| 
| 
| 
1 
| 
1 
| 
| 
| 
i 
i 
| 
| 
i 
| 
i 
i 
| 
1 
| 
| 
| 
| 
1 
| 
| 
| 
! 
1 


TABLE 11.--CONSTRUCTION MATERIALS--Continued 


i thin layer, 
i low strength. 
| 


| low strength, 
i Shrink-swe11. 
j 


Fair: 

i lon strength, 
i wetness. 
I 
1 


iFair: 

| wetness, 

i low strength. 
1 


IPoor: 
| low strength. 


Unsuited------------- 


Unsuited-—------------ 


Poor: 
excess fines. 


Unsuited------------- 


Unsuited------------- 


Unsuited------------- 


iUnsuited------------- 
iUnsuited------..----- 


Fair: 


I 
ቴ 
t 
' 
1 
i 
I excess fines. 


' 
lUnsuited—------------ 


iUnsuited------------- 


IUnsuited------------- 


I 
| 
l 
I 
| 
1 
i 
| 
1 
1 
| 
i 
| 
| 
1 
i 
| 
| 
| 
| 
H 
1 
| 
i 
I 
| 
i 
i 
i 
| 
| 
| 
| 
i 
| 
| 
1 
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slope. 


Poor: 


too clayey, 
wetness. 


too clayey, 
wetness. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 12.--WATER MANAGEMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. 
that the soil was not evaluated] 


Soil name and 
map symbol 


Ap, 


Av, 


Ay 
Avalon 


AZ*: 
Avalon 


Sheppard------- - 


Shiprock 


BA*, 
Badland 


BBW: 
Badland. 


Monierco-------- 
Rock outcrop. 


BC*: 
Badland. 


Rock outcrop. 


Persayo 


Bk, 
Blackston 


See footnote 


—————————— 


[ នា 
| Pond | Embankments, | 
| reservoir | dikes, and | 
| areas ^ | levees ! 
I 1 1] 
| | | 
-iFavorable------ ¡Low strength, ¡Pe 
| | shrink-swell, | 
| | compressible. i 
1 1 ' 
| ' | 
-|Seepage-------- iPiping-—-------- ¡No 
' 1 1 
| 
-¡Seepage, IPiping--------- ¡No 
i slope. | i 
1 ' 7 
1 ! 1 
| i | 
-iDepth to rock, IThin layer----- ¡No 
i seepage, | i 
| slope. | i 
| 1 1 
1 1 TI 
-iSlope, ILow strength, ٥ 
| seepage. i piping. | 
4 4 LI 
1 1 ' 
-|Seepage-------- ¡Low strength, (No 
i i piping. | 
| i i 
i | | 
-iSlope, ¡Low strength, iNo 
i seepage. | piping. | 
1 1 ' 
1 1 1 
-iSeepagê-------- iSeepage, iNo 
' i piping. [ 
| | | 
| | | 
-iSeepage-------- iFavorable------ i No 
' ' || 
[ | | 
1 I 1 
' 1 1 
I | 1 
i i | 
1 1 1 
1 1 | 
1 7 ' 
l 1 LI 
LI 1 M 
1 1 1 
I 1 ' 
I 1 l 
| i | 
-iDepth to rock IThin layer----- ¡No 
1 上 ' 
' ' ' 
1 រ, 1 
' | ' 
I I 1 
| | | 
1 ' 1 
1 I ۱ 
| | ' 
I 1 1 
1 LI | 
I 1 1 
' LI 1 
1 [ 1 
1 1 1 
TI | ' 
i | | 
-iSlope, iThin layer, iNo 
| depth to rock.; compressible. | 
' ' 1 
| I ! 
-|Seepage-------- ISeepage-------- ¡No 
1 ፡ 1 
| 
1 LI 1 
| | | 
-iSeepage-------- iSeepage-------- iFa 
| ' ' 
| | 
| | i 
-i Seepage- ---- -- -- -- -- -- ISeepage, iNo 
l 
' 


at end of table. 
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Absence of an entry indicates 


ក yr — —— وحم‎ 
Aquifer-fed Drainage Irrigation Terraces 
excavated and 
0 ponds diversions___ 


res slowly--- 


vorable 


Wetness, 
percs slowly, 
excess salt. 


Slope, 
excess sodium. 


Cutbanks cave 


Depth to rock, 
slope. 


Depth to rock, 
slope. 


Depth to rock, 
slope. 


Floods, 
cutbanks cave. 


Floods, 
wetness. 


Favorable 


rcs slowly, 
etness, 
xcess salt. 


zo 


Slope, 
excess sodium. 
Droughty, 
Soil blowing, 
seepage. 


Droughty, 
rooting depth, 
slope. 


| excess salt. 
' 
1 


{Excess salt---- 
1 


1 
1 
| 
iSlope, 

| excess salt. 
1 

1 

¡Slope, 

i fast intake, 
| droughty. 
' 
' 
1 


¡Slope, 
droughty, 
soil blowing. 


Slope, 
rooting depth, 
soil blowing. 


Rooting depth, 
slope. 


Floods, 
seepage, 
soil blowing. 


Floods, 
wetness, 
droughty. 


Peres slowly. 


Slope. 


Slope, 

too sandy, 
Soil blowing. 
Depth to rock, 
slope, 

soil blowing. 


Slope. 


Favorable. 


Slope. 


Too sandy, 
Soil blowing. 


Soil blowing. 


Depth to rock, 
soil blowing. 


Complex slope, 
depth to rock, 
erodes easily. 


Soil blowing. 


Too sandy, 
wetness, 
soil blowing. 


iLarge stones. 
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TABLE 12.--WATER MANAGEMENT--Continued 


a ori យយ A E ES DEEN TT ው و‎ ው T 
Soil name and | Pond | Embankments, | Aguifer-fed | Drainage i Irrigation | Terraces 
map symbol | reservoir i dikes, and i excavated i I i and 

i areas i levees i ponds | | i diversions 
ا‎ 0 EE E EE EE EECHER 
| 1 1 1 1 1 
1 | 1 I I | 
BP*: | | | | | 
Blackston------ |Seepage-------- ISeepage, ¡No water------- iFavorable------ iDroughty------- ¡Large stones. 
| | large stones. | I ! ! 
| | i | ' | 
Farb----------- IDepth to rock, iThin layer----- ¡No water------- ¡Depth to rock, ¡Droughty, ¡Depth to rock, 
i slope. i H i slope. | rooting depth,! slope. 
| | | i i slope. | 
1 1 ' 1 ' 1 
I | 1 1 1 l 
BRË: i i | | i 
Blancot-------- iSeepage- ------- iFavorable------ ¡No water------- iFavorable------ iSlope---------- iFavorable. 
' ' ' ' ' 1 
1 4 1 1 I I 
Fruitland------ iSeepage-------- iFavorable------ iNo water------- iSlope---------- ¡Soil blowing, {Favorable. 
| | | | i slope. i 
រ 1 ' 1 | 1 
i I 1 1 I I 
BT*: i | | | ! [ 
Blancot-------- ISeepage-------- iFavorable------ ¡No water------- iFavorabler------ iSlope---------- iFavorable. 
| 1 ' ' 1 ' 
I I 1 1 1 l 
Notal---------- iFavorable------ iPiping--------- ¡No water------- ¡Peres slowly---iPercs slovly---iPercs slowly. 
រ ' ' ' ' ' 
1 t 1 ' I I 
BU-------------- IFavorable------ IPiping--------- ¡No water------- {Excess sodium IErodes easily, iFavorable. 
Buckle | | | | | excess sodium.| 
| 1 ' ' 1 Ë 
1 I | ' 1 | 
Da-------------- iFavorable------ iFavorable------ ¡No water------- iFavorable------ iFavorable------ ¡Favorable. 
Do ak | ps | | | | 
i | | i I I 
Db, Do---------- iFavorable------ iFavorable------ ¡No water------- iSlope---------- iSlope---------- IFavorable. 
Doak i i | | i i 
| | | | | | 
Dd-------------- iFavorable------ iFavorable------ ¡No water-------|Favorable------ iFavorable------ iFavorable. 
Do ak | | | | | i 
1 4 1 ' ' I 
i 1 1 I 1 1 
ዐዘ i | i i ! 
Doak----------- IFavorable------ iFavorable------ INo water-------|Favorable------ iFavorable------ iFavorable. 
| [ ' 1 ' 1 
1 i I l i 1 
Avalon--------- iSlope, ¡Low strength, {No water------- iSlope---------- ISlope, iSlope. 
| seepage. | piping. | | | excess salt. | 
| 1 1 1 1 1 
LI 1 ' 1 I 1 
DSË: | \ ! | I [ 
Doak----------- iFavorable------ iFavorable------ ¡No water------- iSlope---------- iSlope---------- iFavorable. 
| 1 ' V ' I 
I I I 4 t I 
Sheppard------- ¡Seepage, ¡Seepage, ¡No water------- ISlope---------- iSlope, iToo sandy, 
i Slope. i piping. | | | fast intake, | soil blowing. 
: f | | | | droughty. i 
| | | | I i 
Shiprock------- iSeepage-------- iFavorable------ ¡No water------- iSlope---------- ISlope, ¡Soil blowing. 
i i i | i droughty, i 
i | | i i soil blowing. | 
1 1 | ፥ 1 1 
1 I ' i I LI 
Duž: | | i | | : | 
Doak----------- iFavorable------ iPiping--------- ¡No water------- iFavorable------ ¡Soil blowing---iSoil blowing. 
' 4 ' ' ' 1 
y 1 | 1 ' t 
Uffens--------- iFavorable------ IExcess salt, ¡No water------- ¡Excess salt, iDroughty, iFavorable. 
| | excess sodium.| | excess sodium.) excess salt, 
| | ! ! | excess sodium.| 
i | | | I I 
Du: | | i ' i | 
Doak----------- iFavorable------ iPiping--------- ¡No water------- iSlope---------- ¡Soil blowing, {Soil blowing. 
i | i | | slope. i 
| | | i i i 
Uffens--------- iFavorable------ ¡Excess salt, INo water------- iSlope, iSlope, iFavorable. 
| j excess sodium.i | excess salt, | droughty, I 
i | | | excess sodium. | excess salt. | 
|; ' ' 1 M ' 
DZ*. | | | | ! 
Dune land | i | | i i 
| | | i i I 
FA*: ! | ! | 
Farb----------- iDepth to rock, iThin layer----- INo water------- iDepth to rock, iDroughty, iDepth to rock, 
1 1 t t 1 
| | i | | 
1 1 1 ' ፥ 
1 [ 1 ' 5 


slope. 


See footnote at end of table, 


i slope. 


rooting depth, 
slope. 


slope. 
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Soil name and 
map symbol 


FA; 
Persayo 


Rock outcrop. 


FP*. 
Fluvaquents 


Fruitland 


Fs---------------- 
Fruitland 


Fruitland 


DA 
Fruitland 


Persayo 


Sheppard- 


Fyt: 
Fruitland-------- 


Slickspots. 


Green River 
GYW: 

Gypsiorthids. 

Badland. 


Stumble 


HA*: 
Haplargids. 


Blackston-------- 
Torriorthents. 


HUA: 
Huerfano--------- 


See footnote a 


t erd of table. 
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EE A AA ENEE EEGEN‏ ههو 
Pond | Embankments, | Aquifer-fed | Drainage i Irrigation | Terraces‏ | 
reservoir | dikes, and i excavated i [ | and‏ | 
areas /. 3i levees i -ponds .. dd diversos" _‏ 
r | i T T T‏ 
1 1 ' ' ' | 
i | 1 ' I‏ | 
t 1 t‏ 4 1 1 
iSlope, iThin layer, INo water------- ¡Depth to rock, ¡Rooting depth, ¡Complex slope,‏ 
depth to rock.| compressible. i | slope. i slope, | depth to rock,‏ | 
i i | | | | erodes easily.‏ 
i | | | |‏ | 
A ' 1 1 1 |‏ 
I‏ 1 1 1 1 1 
I i‏ | | | | 
上 1‏ 1 1 1 | 
I I 1 1 |] |‏ 
i !‏ | ' | | 
i | | | i I‏ 
ISeepage-------- iFavorable------ INo vater------- iFavorable------ {Soil blowing---¡Favorable.‏ 
' 1 ' ' ' ' 
i |‏ | | | | 
iISeepage-------- IFavorable------ INo water------- iSlope---------- ¡Soil blowing, Favorable.‏ 
i i | | | slope. i‏ 
i‏ ' ' | | | 
ISeepage-------- iPiping--------- ¡Deep to water iWetnêSS-------- iNetness-------- ¡Wetness.‏ 
1 ' ' ' 1 ' 
i ! I i ! |‏ 
ISeepage-------- iFavorable------ [No water------- iFavorable------ iFavorable------ iFavorable.‏ 
រ 7 ' 1‏ 1 1 
| | | | | | 
i Seepage, iFavorable------ iNo water------- iSlope---------- iISlope---------- iFavorable.‏ 
slope. i | | | i‏ | 
I | d‏ | | | 
i | | i i i‏ 
iSeepage, IFavorable------ INo water------- ISlope---------- ¡Soil blowing, Slope.‏ 
slope. | | | | slope. I‏ | 
i‏ | | | | | 
ISlope, IThin layer, ¡No water------- ¡Depth to rock, ¡Rooting depth, ¡Complex slope,‏ 
i depth to rock.| compressible. | | slope. | slope. | depth to rock,‏ 
i i i i ' | erodes easily.‏ 
i | i i i‏ | 
¡Seepage, ¡Seepage, iNo water------- iSlope---------- iSlope, ISlope,‏ 
slope. i piping. | [ | fast intake, | too sandy,‏ | 
i | droughty. | soil blowing.‏ | | | 
I | |‏ | | | 
፥ ' ' ' ' 1‏ 
LI I 1 | 1 1‏ 
iSeepage-------- iFavorable------ ¡No water------- iFavorable------ ISoil bloving---iFavorable.‏ 
TI I i ' ' |‏ 
i : | ' ' '‏ 
' | | ' | | 
I I 1 I‏ 1 
ISeepage-------- ¡Low strength, iNo water------- iFavorable------ iFavorable------ iFavorable.‏ 
shrink-swell. | ' I !‏ | [ 
l 1 1 1 1 1‏ 
H I 1 1 1 1‏ 
iSeepage-------- IPiping--------- ¡Slow refill, IFloods, ¡Floods, ¡Wetness.‏ 
deep to water.i poor outlets, | wetness, |‏ | | ' 
cutbanks cave.; excess salt. |‏ | | | | 
i i i‏ | | | 
1 1 1 4 ' 1 
I I 上‏ ' 1 1 
' 1 ' 1 ' 4 
t 1 1 1 |‏ 1 
' 1 ' ' ' ' 
i LI t y ' 1‏ 
1 ' ' 1 ' ' 
| | | ! 
I i ች ' 1‏ 1 
¡Seepage, iSeepage-------- INo water------- iSlope, iDroughty, ISoil blowing,‏ 
i slope, i i I eutbanks cave.| seepage, i too sandy,‏ 
i | slope. | droughty.‏ | | | 
i i I i‏ | ' 
t H 1 '‏ + 1 
LI 1 I‏ 1 | 1 
U 1 4 1 | LI‏ 
| ' ' ' | ' 
I 1 1 1 1‏ 1 
ISeepage, ISeepage-------- ¡No water------- ¡Not needed----- IDroughty, iComplex slope,‏ 
slope. i i i | seepage, i small stones.‏ | 
i i i i i Slope. i‏ 
H ፥ 1‏ ' 1 1 
d 1 I 1‏ 1 1 
፥ ' ' ' 1‏ 1 
I l ' 1 1 |‏ 
' 1 1 1 1 1 
| | ! | | | 
I I i LI I‏ 1 
¡Depth to rock {Thin layer, ¡No water------- IDepth to rock, iExcess sodium, iDepth to rock.‏ 
excess sodium.) | excess sodium,; rooting depth.i‏ | | 
LI 1 '‏ 1 
I 1 I 4‏ 
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ERE ELENA حم‎ acu A AS A es تج ہیں‎ EE a Wr 
Soil name and | Pond | Embankments,  Aguifer-fed i Drainage i Irrigation i Terraces 
map symbol i reservoir i dikes, and i excavated | | | and 

i areas i levees | ponds t I i diversions 
KOS SEE S យា 14 ድመ “ርው យា 
LI 1 ' ት 1 1 
1 I ' 1 1 I 
HU* | | | 1 I i 
Muff------------- ¡Depth to rock ¡Thin layer, iNo water------- | | iDepth to rock. 
| i piping. | | | ' 
| | | | i ' 
Uffens----------- iFavorable------ ¡Excess salt, iNo water------- iSlope, ISlope, iFavorable. 
| | excess sodium.| | excess salt, | droughty, | 
| | i | excess sodium.) excess salt. | 
' LI 1 1 , 1 
I i 1 | 1 1 
Ma---------------- iSeepage-------- iPiping--------- iNo water------- iFavorable------ iDroughty, ¡Too sandy, 
Mayqueen | | | | | too sandy, | soil blowing. 
| i i i i soil blowing. 
| 1 1 t | | 
I 1 0 t ۱ 
MO---------------- ¡Depth to rock {Thin layer----- INo water------- ¡Depth to rock, ¡Slope, iDepth to rock, 
Monierco | | | i slope. | rooting depth,; soil blowing. 
| | | i | soil blowing. 
[ | | | | i 
PO---------------- iSeepage-------- IFavorable------ iNo water------- iSlope---------- iSlope, [8011 blowing. 
Penistaja | | | | | soil blowing. | 
| | | i I | 
BER? | | | | ' | 
Penistaja-------- |Seepag&-------- iFavorablê------ ¡No water------- iSlope--------- - | 51008, ISoil blowing. 
| | | | | soil blovine. | 
| I ' ' ' 1 
LI I 1 1 1 1 
Buckle----------- IFavorable------ iPiping--------- INo water------- {Excess sodium {Erodes easily, iFavorable. 
' | | | | excess sodium.| 
| | I | i i 
PT: [ | | | I i 
Penistaja-------- iSeepage-------- IFavorable------ ¡No water------- iSlope---------- ISlope, ¡Soil blowing. 
i | | | i soil blowing. 
1 1 1 ' ' 5 
| 1 1 1 I | 
Travessilla------ ¡Depth to rock, ¡Thin layer----- INo vater------- iDepth to rock, iDroughty, iDepth to rock, 
| seepage, I i ! slope. | rooting depth,! soil blowing. 
| slope. | | | i slope. | 
| i | | | i 
PX*. | | | | ' | 
Pits | | i i ' | 
TI 1 | ' 1 ' 
| 1 | 1 I 1 
RA*, i | | | d I 
Riverwash | | | | ! ! 
' LI | 1 1 4 
4 l 1 1 U 1 
RO*, i i i | i i 
Rock outcrop | | ከ | 1 1 
i | | | i | 
RT*; | | | i i i 
Rock outcrop. | | | | | i 
٦ ' | ' ' I 
I 1 ' 1 i LI 
Travessilla------ iDepth to rock, iThin layer----- ¡No water------- iDepth to rock, iDroughty, iDepth to rock, 
i seepage, | | | slope. | rooting depth,! slope, 
i slope. | | i i slope. | Soil blowing. 
' 1 1 1 ' | 
1 TI l 1 1 
Weska------------ iDepth to rock, iThin layer----- INo water------- ! I IDepth to rock, 
i slope. | i | H i slope. 
1 1 | ' 1 
1 4 1 1 1 I 
SB*: | | | | I | 
Sheppard--------- ¡Seepage, ¡Seepage, ¡No water------- iSlope---------- iSlope, ISlope, 
| slope. i piping. i i i fast intake, | too sandy, 
| | | | | droughty. I soil blowing. 
I ' ' 1 ' 1 
1 1 D 1 1 t 
Badland. | | ! i 1 ! 
| | i | i i 
SCH: | | | | i I 
Sheppard--------- iSeepage- ------- iSeepage, ¡No water------- iFavorable------ iSlope, iToo sandy, 
| | piping. i | i fast intake, | soil blowing. 
i | | | | droughty. I 
i | i i i i 
Huerfano--------- ¡Depth to rock ¡Thin layer, ¡No water------- ¡Depth to rock, jExcess sodium, {Depth to rock. 
| | excess sodium.i i excess sodium. | rooting depth. 
1 1 ' ' ' 1 
1 I“ 1 1 1 LI 
Notal------------ iFavorable------ |Piping--------- ¡No water------- ¡Percs slowly---iPeres slovly---iPercs slowly. 
1 1 1 i 
LI I 


See footnote at end of table. 
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TABLE 12.--NATER MANAGEMENT--Continued 


1 1 
I 1 i 8 
Soil name and i Pond I Embankments, | Aguifer-fed | Drainage i Irrigation | Terraces 
map symbol | reservoir i dikes, and | excavated | ! | and 
GA سے ای ہا 91888 لت اما‎ EA A ponds o.- Ne مھ رس سی‎ Los وا سس‎ sok ne td versions +... 
I | | ] ' | 
| | | | i ! 
Sd*: [ | | | | ' 
Sheppard---------|Seepage, ¡Seepage, ¡No water------- 1Slope---------- iSlope, ¡Too sandy, 
i slope. i piping. | | | fast intake, I soil blowing. 
| i | | | droughty. | 
' 1 ' 1 1 1 
LI 上 1 1 1 1 
Mayqueen---------(Seepage-------- iPiping--------- ¡No water------- iSlope---------- iSlope, iToo sandy, 
| | | | i droughty, i soil blowing. 
i | | i | too sandy. d 
| 1 ' ' “ 1 
1 1 t 1 1 1 
Shiprock--+------ | Seepage----<--- iFavorable------ ¡No water------- 1iSlope---------- (Slope, ISoil blowing. 
| | | | | droughty, i 
i | i i i Soil blowing. | 
| 1 | ' 0 ' 
l I t i i 1 
Sh----------------|Seepage-------- iFavorable------ INo water------- iFavorable------ iDroughty, (Soil bloving. 
Shiprock 1 1 ! | i soil blowing. | 
1 1 1 ' 1 ' 
I | 1 1 | 1 
Ske--------------- ISeepage-------- iFavorable------ INo water------- iSlope---------- iSlope, ISoil blowing. 
Shiprock [ | ۱ | i droughty, | 
i | | | | soil blowing. 
1 ' 1 ' y ' 
1 D 1 t 1 I 
Sm----------------|Seepage-------- iFavorable------ INo water------- iFavorable------ ghroughty, ISoil blowing. 
Shiprock | | | | | soil blowing. | 
1 H ' ' I 7 
! 1 1 1 t 1 
So------------2----|Seepage-------- iFavorable------ INo water------- 1Slope---------- iSlope, ISoil blowing. 
Shiprock | | i | i droughty, | 
| | | | | soil blowing. | 
t ' ' 1 1 
上 I 1 1 | 1 
Sp----------------|S1ope, iFavorable------ INo water------- iSlope---------- iSlope, iSoil blowing. 
Shiprock | seepage. ! | | | droughty, | 
[ | i i | soil blowing. | 
i | | | | | 
Sr---------------- ISeepage-------- iFavorable------ ¡No water-------jiFavorable------ ¡Soil blowing---iSoil blowing. 
Shiprock Variant | | d d | | 
[ | | ' | | 
St----------------|Seepage-------- iSeepage------ --iNo water------- ¡Cutbanks cave iDroughty, ISoil blowing, 
Stumble | ከ | | | seepage. | too sandy, 
| | i | i | droughty. 
[ | | | I i 
Su, SV------ ------|Seepage-------- iSeepage-------- iNO water------- ISlope, IDroughty, ISoil blowing, 
Stumble i | | i Cutbanks cave.j seepage, i too sandy, 
! | | I | slope | droughty. 
SHË: I | | | i I 
Stumble---------- iSeepage-------- iSeepage-------- ¡No water------- iSlope, IDroughty, iSoil blowing, 
[ i | i cutbanks cave.; seepage, | too sandy, 
| | | | | slope. | droughty. 
1 1 ' 4 1 1 
1 | 1 1 上 LI 
Fruitland--------|iSeepage-------- iFavorable------ ¡No water------- iSlope---------- iSoil blowing, iFavorable. 
[ i i ' | slope. ! 
SX*: | | | | i ' 
Stumble---------- | Seepage-------- iSeepage-------- INo water------- ISlope, ¡Droughty, ¡Soil blowing, 
| | | | cutbanks cave. seepage, | too sandy, 
i | | i i slope. i droughty. 
' រ £ 1 1 | 
I 1 1 1 1 1 
Notal------------ iFavorable------ iPiping--------- INO water------- IPeres slowly---iPercs slowly---iPercs slowly. 
i | | | | i 
Seri ! i i | i | 
Stumble----------iSeepage-------- iSeepage-------- ¡No water------- ISlope, iDroughty, iSoil blowing, 
' i | | eutbanks cave.) seepage, | too sandy, 
| | | | i slope. | droughty. 
Slickspots. i i | | i | 
| | ' ' ' | 
1 1 1 t ' 
TA*: | | | | i i 
Travessilla------iDepth to rock, ¡Thin layer----- ¡No water------- iDepth to rock, iDroughty, ¡Depth to rock, 
1 Seepage, | | | Slope. | rooting depth,i slope, 
| slope. 1 i | | slope. | soil blowing. 
1 1 1 ' ' 1 
1 1 1 1 i I 
Weska------------|iDepth to rock, ¡Thin layer----- ¡No water------- | I iDepth to rock, 
i Slope. i | H | | slope. 
i | | | ! ' 
Rock outerop. i | H i | 
i | ! | ' i 
e 


See footnote at end of table. 
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TABLE 12.--WATER MANAGEMENT--Continued 


យយ 
Soil name and | 


i 1 
| Pond | Embankments, ¦ Aguifer-fed | Drainage 
map symbol | reservoir i dikes, and | excavated | I 
| areas i levees i ponds | 
ات‎ ቁ EE ፒም ና EE កាកា 
i | | i 
Tp---------------- iFavorable------ iFavorable------ iNo water------- iFavorable------ 
Turley | | | | 
| | i i 
Tr, Ts------------ IFavorable------ iFavorable------ ¡No water------- iSlope---------- 
Turley | | i | 
i | | i 
Tt---------------- IFavorable------ iFavorable------ ¡Slow refill----iWetness-------- 
Turley | | | | 
i | | |. 
Tv*: i i i | 
Turley----------- iFavorable------ iFavorable------ ¡No water------- iFavorable------ 
i ' 1 ' 
1 I I 1 
Slickspots. | | ! ' 
| | | | 
THA: | | ! ! 
Twick------------ iSlope, iThin layer, ¡No water------- iDepth to rock, 
| depth to rock.| hard to pack. | i percs slowly, 
| | i | slope. 
H i i | 
Silver----------- IFavorable------ IFavorablê------ ¡No water------- i 
' 1 1 t 
1 I រ 1 
Ma---------------- iSeepage-------- iSeepage-------- ¡Slow refill----|Floods--------- 
Walrees | | i ì 
| | ' | 
Wr---------------- iFavorable------ iFavorable------ ¡Slow refill—---iNetness-------- 
Werlog | | | | 
| | | i 
Ws---------------- IFavorable------ IWetness-------- iFavorable------ IWetness-------- 
Werlog i i I i 
i i 
Yo---------------- iFavorable------ iFavorable------ ¡No water------- iFloods-—-------- 
Youngston | | | | 


H 
7 1 I ' 
1 1 


' 
1 
1 
1 

1 

រ 
/ 
T 
1 

1 


1 
1 
' 
t 
1 
1 
1 
1 
1 
1 
1 
' 


' 
1 
t 


Irrigation 


وه و سم بپ --- رت تب 


Favorable 


Rooting depth, 
percs slowly, 
slope. 


Floods, 
wetness. 


Wetness 


Excess salt, 
wetness. 


Floods 


SOIL SURVEY 


Terraces 
and 
diversions 


' 
' 
1 
1 
1 
1 
' 
۱ 
I 
រ 


I 
iFavorable. 
! 
Favorable. 
1 

1 

' 

IWetness. 


iFavorable. 


Depth to rock, 
peres slowly, 

slope. 

eres slowly. 


avorable. 
¡Wetness. 
Wetness. 


¡Favorable. 
I 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 13.--ENGINEERING INDEX PROPERTIES 


[The symbol < means less than; > means more than. 
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Rock outcrop. 
Badland. 
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Rock outcrop. 
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SAN JUAN COUNTY, NEW MEXICO, EASTERN PART 


TABLE 13.--ENGINEERING INDEX PROPERTIES--Continued 
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See footnote at end of table. 
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TABLE 13.--ENGINEERING INDEX PROPERTIES--Continued 


USDA texture 


Soil name and 
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Classification Frag- Percentage passing 


1 D 1 1 
t ' k 1 ! ፥ 
Soil name and tDepth! USDA texture | i Iments | sieve number-- ¡Liquid | Plas- 
map symbol t t | Unified | AASHTO i> 3 | ! | t $ limit | ticity 
| | ! | tinchesi 4 i 10 ! HO 1200 | | index 
i In i ' | | Pet 1 ! ' | Pet | 
) | [ | | d ! | d | f 
ا ےک ا وہ یر‎ 1 0-6 !Loam------------ IML dÉ f 0 1100 | 100 185-95 150-75 | 20-25 | NP-5 
Werlog t 6-601Loam, clay loam,iCL, CL- 0 4, A-6: 0 + 100 + 100 185-100160-80 | 20-40 | 5-15 
i i silty clay loam} i I t ! ! f t 
160-81iStratified sand, IER, GP-GMIA-1 120-45 130-40 125-40 120-30 | 0-15 ! --- | NP 
! | gravel and i | i t t I ' : d 
| ¦ cobbles. ! i | ! | ! B i 
' | t t | ' ' i d ! i 
Ws----------------- |. 0-5 iLoam------------ ICL-ML, ML!A-4 t 0 | 100 } 100 185-95 150-75 ¦ 20-25 | NP-10 
Werlog | 5-601Loam, clay loam, CL, CL- ML iA- 4, A-bi 0 ¦ 100 1 100 185-100160-80 | 20-40 | 5-15 
| | silty clay i t | d t t t ! t 
t | loam. | t ' ' ! | t | ! 
| | | ! ' d d d d | ! 
Yo----------------- | 0-10iClay loam------- CL tA-6 | 0 ¦ 100 | 100 190-100:75-90 | 35-40 ¦ 15-20 
Youngston 110-661Silt loam, loam,!CL, CL-MLIA-4, A-6; 0 ¦ 100 | 100 185-100160-85 ¦ 25-40 ¦ 5-20 
| î silty clay ! ! ! ' ' ! ' [ ! 
t loam. H ' ' t t | | t 
t | | i I ! | ! | 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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p" and "Organic matter" apply only to the surface layer. 
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Entries under "Erosion factors--T" apply to the entire 
an entry indicates that data were not available Qr were not estimated] 
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TABLE 14.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 15.--SOIL AND WATER FEATURES--Continued 
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See footnote at end of table. 
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t 
Soil name | 
1 
' 


Atrac---------~----------- t 


Green River--------------- ! 
Huerfano------------------ ! 
Mayqueen------------------ I 
Monierco------------------ | 


Sheppard------------------ ! 
Shiprock------------------ ! 
Shiprock Variant---------- t 


Silver---------.-.---------| 


Stumble------.------------- ١ 


Twick--------- = = - -- - -- - | 
Uffens-------------2-2------2 ! 
Walrees---------------- یت‎ 


TABLE 16.--CLASSIFICATION OF THE SOILS 


Family or higher taxonomic class 


Fine, montmorillonitic (calcareous), mesic Vertic Fluvaquents 

Fine-loamy, mixed, mesic Ustollic Camborthids 

Fine-loamy, mixed, mesic Typic Calciorthids 

Sandy, mixed, mesic Typic Torrifluvents 

Sandy, mixed, mesic Aquic Ustifluvents 

Loamy-skeletal, mixed, mesic Typic Calciorthids 

Fine-loamy, mixed, mesic Typic Haplargids 

Fine-loamy, mixed, mesic Ustollic Haplargids 

Fine-loamy, mixed, mesic Typic Haplargids 

Loamy, mixed (calcareous), mesic Lithic Torriorthents 
Coarse-loamy, mixed (nonacid), mesic Ustic Torriorthents 
Coarse-loamy, mixed (calcareous), mesic Typic Torriorthents 
Fine-loamy over sandy or sandy-skeletal, mixed, mesic Typic Haplargids 
Coarse-loamy, mixed (calcareous), mesic Aquic Ustifluvents 

Loamy, mixed, mesic, shallow Typic Natrargids 

Coarse-loamy, mixed, mesic Typic Haplargids 

Loamy, mixed, mesic, shallow Typic Haplargids 

Fine-loamy, mixed, mesic Typic Natrargids 

Fine, mixed, mesic Typic Camborthids 

Fine-loamy, mixed, mesic Ustollic Haplargids 

Loamy, mixed (calcareous), mesic, shallow Typic Torriorthents 

Mixed, mesic Typic Torripsamments 

Coarse-loamy, mixed, mesic Typic Haplargids 

Fine-loamy, mixed, mesic Typic Haplargids 

Fine, mixed, mesic Ustollic Haplargids 

Mixed, mesic Typic Torripsamments 

Loamy, mixed (calcareous), mesic Lithic Ustic Torriorthents 

Fine-loamy, mixed (calcareous), mesic Typic Torriorthents 
Clayey, mixed, mesic, shallow Ustollic Haplargids 

Fine-loamy, mixed, mesic Typic Natrargids 

Fine-loamy over sandy or sandy-skeletal, mixed (calcareous), mesic Aquic 
Ustifluvents 

Fine-loamy, mixed (calcareous), mesic Aquic Ustifluvents 

Loamy, mixed (nonacid), mesic, shallow Ustic Torriorthents 

Fine-loamy, mixed (calcareous), mesic Typic Torrifluvents 


— n _ T n 


U.S, GOVERNMENT PRINTING OFFICE: 1980-301-959/40 


Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing 
accessibility issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance 
with publications that include maps, graphs, or similar forms of information, you 
may also wish to contact our State or local office. You can locate the correct office 
and phone number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual's income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 


COLORADO 


R.16 W. R. 15 W. R. 14 W. 


| 
37”00'— — y e 
Wee I 
| Es MOUNTAIN 
7 
INDIAN 


RESERVATION ) 


36°30' — 


INDIAN 
RESERVATION 
36°00 一 | | 
> Gn) Š 
š 3 
MAP UNITS 


Persayo-Fruitland-Sheppard: Very shallow to deep, nearly level to very steep, well 
E drained to excessively drained soils that formed in alluvial, residual, and eolian 
material; on uplands and fans 


Fruitland-Riverwash-Stumble: Dëep, nearly level to moderately steep, well drained to 
[ga] somewhat excessively drained soils that formed in alluvium, and Riverwash; on fans 
and in valleys 


Shiprock-Sheppard-Doak: Deep, nearly level to moderately steep, well drained to 
somewhat excessively drained soils that formed in alluvial and eolian material; on 
uplands 


Haplargids-Blackston-Torriorthents: Very shallow to deep, nearly level to steep, well 
ag drained to excessively drained soils that formed in alluvium and residuum; on 
terraces, mesas, and plateaus 


excessively drained soils that formed in alluvium; on valley sides, valley bottoms, and 


22 Blancot-Notal: Deep, nearly level to gently sloping, well drained to somewhat 
fans 


Sheppard-Huerfano-Notal: Shallow to deep, nearly level to steep, well drained to 
[5] somewhat excessively drained soils that formed in eolian material, alluvium, and 
residuum; on uplands, bottom lands, and fans 
Travessilla-Rock outcrop-Weska: Very shallow to deep, nearly level to extremely 
E] steep, well drained soils that formed in alluvium, residuum, and eolian material, and 
Rock outcrop; on uplands 


Badland-Rock outcrop-Monierco: Badland, Rock outcrop, and shallow, nearly level to 


gently sloping, well drained soils that formed in alluvial and eolian material; on 
uplands 
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Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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The publication symbol does not designate slopes. The first letter, a capital, is the initial letter 
of the map unit name. The second letter is a capital if the map unit is broadly defined; 


otherwise, it is a lower case letter. 


NAME 


Apishapa clay loam 

Apishapa clay 

Atrac-Florita-Travessilla association, hilly 

Avalon sandy loam, 2 to 5 percent slopes 

Avalon sandy loam, 5 to 8 percent slopes 

Avalon loam, 0 to 3 percent slopes 
Avalon-Sheppard-Shiprock association, gently sloping 


Badland 

Badland-Monierco-Rock outcrop complex,moderately steep 
Badland-Rock outcrop-Persayo complex,extremely steep 
Beebe loamy sand 

Beebe Variant loamy sand 

Blackston loam, 0 to 3 percent slopes 

Blackston gravelly loam, 3 to 8 percent slopes 
Blackston-Farb complex, moderately steep 
Blancot-Fruitland association, gently sloping 
Blancot-Notal assocation, gently sloping 

Buckle silt loam, gently sloping 


Doak loam, 0 to 1 percent slopes 

Doak loam, 1 to 3 percent slopes 

Doak loam, 3 to 5 percent slopes 

Doak clay loam, 0 to 2 percent slopes 
Doak-Avalon association, gently sloping 
Doak-Sheppard-Shiprock association, rolling 
Doak-Uffens complex, 0 to 3 percent slopes 
Doak-Uffens complex, 3 to 8 percent slopes 
Dune land 


Farb-Persayo-Rock outcrop complex, moderately steep 
Fluvaquents, ponded 

Fruitland sandy loam, 0 to 2 percent slopes 

Fruitland sandy loam, 2 to 5 percent slopes 

Fruitland sandy loam, wet, 0 to 2 percent slopes 
Fruitland loam, 1 to 3 percent slopes 

Fruitland loam, 5 to 8 percent slopes 
Fruitland-Persayo-Sheppard complex, hilly 
Fruitland-Slickspots complex, 0 to 3 percent slopes 


Garland loam 
Green River fine sandy loam 
Gypsiorthids-Badland-Stumble complex, moderately steep 


Haplargids-Blackston-Torriorthents complex, very steep 
Huerfano-Muff-Uffens complex, gently sloping 


NAME 


Mayqueen loamy fine sand 
Monierco fine sandy loam, gently sloping 


Penistaja loam, gently sloping 

Penistaja-Buckle association, gently sloping 
Penistaja-Travessilla association, moderately sloping 
Pits 


Riverwash 
Rock outcrop 
Rock outcrop-Travesilla-Weska complex, extremely steep 


Sheppard-Badland complex, very steep 
Sheppard-Huerfano-Notal complex, gently sloping 
Sheppard-Mayqueen-Shiprock complex, 0 to 8 percent slopes 
Shiprock loamy fine sand, 0 to 2 percent slopes 
Shiprock loamy fine sand, 2 to 5 percent slopes 
Shiprock fine sandy loam, 0 to 2 percent slopes 
Shiprock fine sandy loam, 2 to 5 percent slopes 
Shiprock fine sandy loam, 5 to 8 percent slopes 
Shiprock Variant fine sandy loam 

Stumble loamy sand, 0 to 3 percent slopes 
Stumble loamy sand, 3 to 8 percent slopes 
Stumble sandy clay loam, gently sloping 
Stumble-Fruitland association, gently sloping 
Stumble-Notal complex, gently sloping 
Stumble-Slickspots complex, gently sloping 


Travessilla-Weska-Rock outcrop complex, moderately steep 
Turley clay loam, 0 to 1 percent slopes 

Turley clay loam, 1 to 3 percent slopes 

Turley clay loam, 3 to 5 percent slopes 

Turley clay loam, wet, 0 to 2 percent slopes 
Turley-Slickspots complex, 0 to 3 percent slopes 
Twick-Silver association, moderately sloping 


Walrees loam 
Werlog loam 
Werlog loam, saline 


Youngston clay loam 
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CONVENTIONAL AND SPECIAL 


CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 


Reservation (national forest or park, 
state forest or park, 
and large airport) 


Land grant 

Limit of soil survey (label) 

Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 


Small airport, airfield, park, oilfield, سے ہے‎ ————- 
cemetery, or flood pool 


STATE COORDINATE TICK 


LAND DIVISION CORNERS 
(sections and land grants) 


ROADS 


Divided (median shown 
if scale permits) 


Other roads 
NR AA 
ROAD EMBLEMS & DESIGNATIONS 


Interstate 


Federal 


State 
County, farm or ranch 
RAILROAD 


POWER TRANSMISSION LINE 
(normally not showr) 

PIPE LINE 
(normally not shown) 


FENCE 
(normally not shown) 


LEVEES 


Without road ١۱ 


With road VE EE ELE E E E EL E E GG GN 
1|||||||||||||||||፤ 
ស] 


With railroad ١١١٨٨١١۱۱ 


DAMS 
Large (to scale) 


Medium or small 


一 
te] 
Ta 


SYMBOLS LEGEND 


PITS 
Gravel pit 
Mine or quarry 
MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house 
(omit in urban areas) 
Church 
School 


Indian mound (label) 


Located object (label) 


Tank (label) 
Wells, oil or gas 
Windmill 


Kitchen midden 


WATER FEATURES 


DRAINAGE 
Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 
Double-line (label) 
Drainage and/or irrigation 


LAKES, PONDS AND RESERVOIRS 


Perennial Le 


S int >) í 
Intermittent sae? 


MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well, artesian 
Well, irrigation 


Wet spot 


SPECIAL SYMBOLS FOR 
SOIL SURVEY 


SvE 
SOIL DELINEATIONS AND SYMBOLS 4 


ESCARPMENTS 


Bedrock ۱۷۷۷۷۷۷۷۷۷۷۷۷۷ ۷۷۷۷۷۷۷۷ 
(points down slope) 


Other than bedrock 
(points down slope) 


SHORT STEEP SLOPE 


۱۱۱۷۰۰۰۰٠۰۰٠088  - - ٘ ٣+ 


GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 
Prominent hillor peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 


Slide or slip (tips point upslope) 


Stony spot, very stony spot 
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